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TOPIC TEN 
CHANGES 



ACTFVITY ONE— Change is Natural 

ACTIVITY TWO— Changes in Man's Actjj/ities in the Coastal Zone 
Materials for Classroom Use^ 

, Introduction/to Change/Activity * . ' ^ 

Changes in/a Larger Environment/Activity ' 
It's NaUrral to Change/Reading • ' * 

Once There Was One, Now Ther^e Are Twol/Reading * ' - . 

Sequerfti^V Changes in Matagorda Dfelta/Drawings 
' IOJXjO.B.G. /Reading ' • • 

aJTOO B-.C. to 1,000 A. D. /Reading • ' - * ' ' 

520 A. D. to 1800 A. D> /Reading ^ ' . • 

JOO to 1900/Reading • 

'ulure/Reading *. . , , • . 

Changes in Man^^s Activities on the Coast/Drawings • 

jjectives for tfie Topic; 
][fterLCompl«ting the activities. the student will be ab.le to: ' ' •'• " 

111 define ^change; - 

cite examples of changes that octur; 
evaluate charrges i.n t;he environment 
examine marine environment of the past and prfesent and 

analyze changes; , 
conclude that the environment of any locality will change with 

the passa^b of time; ' . ^ , 

compare and contrast marine environments of the past and. present •» 
point out environmental probl^s that have existed. in the past 

and that exist today; 
analyze changes in marine environment to determine factors » 

causing them; ' ^ ' ^- 
examine marine environmet^ of . today and f(^rmul«'te possible 

future changes; . i 

hypothesize about the consequen9es of man's manipulation of the 
environment in the past, present afnd projected future. 

Teaching Suggestions': , . * , ' ' • 

The purpose of this lesson is to have the students identify ways in which the 
marine environment na-turally changes and changes in- man's activities in the v 
coastal zone in relation, to the marine environment. v 

" 1. The students will complete the readings and use the sketches to Jdentify 
and analyze natural and man-made changes in'the marine environment. ' (The 



1.-1 
2.2 
2.2 

2.2 

2.2 
?.3 

3.1 

3.1 
3.1 



ma 
the 



terials may be distributed on the previous day.) The class can discuss 
e readings and activities in snail groiips and/or as a whole, " / 



316 



2. You may have the stucl^nts work on the dioramas as a group. Each • 
group is assigned' to research a time period and build a diorama repr,e- 
senting that time period • . , ' 

Reference frorffl Texas Parkg and Wildlife Magazine , Our Changing Coastline, 
Vol. 34., No. 6 ( June 1976) pp. 2-5. ^4 K ■ * 
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TOPIC T£N-CHAN6ES 
• * CH^fNGE Is\|^URAL. 

Introduction toxhange activity. 



Read-'-' 



It's Natural to Change 

Once Ther^as On6, Now There Are; Two! 



Look at- 



\ Drawings of Sequential. Changes in- Matagorda Delta. 



List-' » ' ' ■ . 

Natural changes that occur in the coastal zone. 

Sket.chr.- ■ - . ■ . . 

I-n your projection bf the future Matagorda area in 



Answer--. 

The questions.^ 



INTRODUCTION TO CHANGE 




WHAT THINGS DO NOT CHANGE? 



WHAT CHANGES OCCUR 
I.N OUR SCHOOL 
ENVIRONMENT? 



WHAT CHANGES 
OUR HOME 
ENVIRONMENT? 



IN 



WHAT CHANGES OCCUR IN YOUR MOODS? 



{ 319 



Let's look at' chanqes 1n a Tarqer environment— our society 
and the earth. 



OVER CROWDING? 




WATER POLLUTION 




HOW DO THES-E MAJOR . 
CHANGE-S AFFECT PEOPLE AND 
SOCIETY AS A WHOLe? 



YOU 




HURRICANES 





YOU^ 



IT'S NATURAL TO CHANGE 



NatUral processes are constantly changing and shaping 
:the coastal region. These processes include: stream 
runoff; sediments being deposited; v^ave erosion of th'e 
shoreline; storm surges floo,ding; ground sinking ;, faul ti ng 
.and sancj dune movement. The processes are the result of 
n'aturaj interactions of climate, soil'-and water is.yst-enis . 

These pifoc'e.sses are the age-nts of change. , They makie sure' 
'that the .coastal region continually changes'. These, changes- 
■ ogcur not.only i n. s horel i nes ^ but /al so 1 n bays , • marShl ands 
^a^d river cours^^s. Thdse changes are vital to the ^survival . 
of, the ecosystems. Floods fl ush the bays ,.an.d although 
th-U may seem to-' ha ve. bad effects on the organisms,^ it 
is followed by st^ increase in productivity. Marsh changes 
ensure, the conti riuous ,cycl ing of nutP^ients needed for the 
mari ne orgfini sms . ' . ' . 

■ ■ . ■ * • ■ .t. ' ■■ ■ .. 

However, some of the changes - confl i ct with otir use pf •the 
land. The conflicts usually occur where -we hay.f gotten, 
in the way of natural processes 'or unknowingly u|)s*Jg/bal ances . 

We need to know e^)otjt these changes so we wil], hot upset ^ 
bal ar>ces . ' 

To learn, more abbojt these changes, the Matat|orda Bay area 
was selected as aNmodel for developing wa^s of -watching and 
recording shorel:ine changes. This area was selected because . 
this part of the coast has been the least affected by man's 
activities. Ther^f©re, -the fj^nges tJiat occur are due to 
natural processes. 

From this study, we have already learned ;that 60 percent of 
the Texas Gulf shoreline is erosional. The erosion of .the 
shore-line in the Matagorda area has been approximately 
1,300 feet over the last 1 GO-year-period. That is an 
average rate of 13 feet of^ shoreline that is lost each year. 
The, principle c^use.is natural. Certain of our activities 
ha^e helped to ipeed up the erosion. Therefore, it is • 
important thaj^e understand .the changes so that our development 
of the-area tan seund and balanced with, the efffects of 
natural changes . \ / - ■ ^ - 



. ONCE THERE WAS ONE, NOW THERE. ARE TWO i * 



Now let's take a look at how nature changes the shape of the * 
coastal regTofi. I'f we go 'back ; in time we find that in 18,56 
Matagocda BSiy was one bay. Drawing 2 «hows the effect of- a 
log jam at the mouth of the Co];brado /i ver in 1 929.. * ' 

Dr^awings 3, 4, and 5 sNdw what happened after the log jam was ' 
removed. Three .princi pi e streams empty into the bay. The. 
largest is the Colorado river, and we see that it hajs constructed 
a- d€l,ta dividing the bfiy into two parts. / 

" ■ ' " # . ,■ ■■»«. • ■ 

Drawing 6- shows tlie . Col orado ri ver^.nrouth at the present time. 
Water from the ri.ver enters the wastern bay and the Gulf of 
.Mexico. Marshes now occupy the .1 ow-lyi ng area^.along the' shore 
of the mainland and t he bays-i^ds. of the .barrier 'i.s.l^nds and • 
peninsulas. ;These marsh are^a>*t)f the^ mainland are^^irectly 
iVelated to. the river. ; i * .' . 

Grassflats now occur in man'y areas, but are b^st on the western 
side of the' delta. Here, th-e water is a fevy inches to'about 
fourj feet deep and the bottom is sand a'-nd' muddy sand. Oyster 
reeTs once flourished in several areas of this bay. , Howe.ver, • 
some reefs Ha ve ^been- overrun by the del ta , covered by spoil 
from dredging, or re^meved by shell dredgers. There jre' ^Tso <- 
numerous oyster clumps in shallow water; most are dead*. There- 
fore, nature changes not oniy^the sha»pe but -^ife in th-e coast^i^l 
zone Bs wel W ♦ - • - ' 

Some of man's activities affect .the. natural processes of 
change or h-ave the potential of aoing so. These are: 
(1) land. and water usage (^2) ri vetf. d i ver s i on ( 3 ) ■ shel 1 
dredging (4) dre4ging o^f (janals (5.) dune'.destru.ct i on (6) mining 
of beaclh and^b.arrier sand and (-7) construction of j.ettieS and 
bu-lkhe'ads. Knowledge of the natural projJes^es and man's activities 
is es.sJential in order to insure the coasta.l zone wJll.Jbe managed 
wiseljy. : - . • ' , 



Colorado River . 




Colorado. River 
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SEQUENTIAL CHANGES 
IN MATAGORDA DELTA 

^ 1 Cotorado River 1856 

2 Colorado River moAJth (in Matagorda. Bay) 
in 1929. before log jam was removed. 

3. Coloradb Delta 1930-. * 

4. Colorado Delta 1936 

5. Cotorado Delta 1941 . * * 

6. Schematic p^s^ntation bfyColprado 
River mouth as tt presently empties into 

• ' the Gulf of Mexico. 

7. Future . ' ^ 
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Cotorado River intracoas^al 
Waterway 



Shoreline 

1908 ly. 




•of Mexico ^4 



Artificially opened cut for 
^.Cobrado^'f^iver- discharges 
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QUESTIONS • 

'.How did the' Matagorda arU naturally chan^ge? ' 
How would this natural change affect the marine environment?. 

How would these natural changed affect the marine organisms? 

^ ■ • • ' . ■ '.^ ■ ■ ■ ■ . . \ ■ 

.What effect does man have on. the natural prpcessis? 



How wouTd man's changes affect the marine envi ronmen t- and 
.the organisms living there? * - . 



'What natural changes do y«iu think will occu-r in the Mata- • 
gorda area i/i the future? 



TOPIC TEN-tCHANGES 

CHANGES IN- MAN'S ACTIVITltS 
. AND THE COASTAL ZONE- 



Read— 



10,000 B.C. • ^ • . ♦ 

4';000' B.C. to 1,000 A.D. . ■ ' 

A^tO A.D. to 1800 A.D'.- . ' . > . - 

. 1800 to* 1900 • . . 

20th**Century-Modern Period ' ' , ' - 

. The, Future. • , , ' . • 

Look at— • - 

Pictures of the Texas 'Coast and. Man's Activities Through Ti.me. 

Prepare-- ^ ' * * ' . 

A» diorama of each of the above time periods: 

^ * • ■ * 

• or . \. . 

Draw-- • • 

Pictures of each time pen^^od 'showing man's activities in' the 
. coastal zone: * * . 

* ■ * . • ' • ' . 

Draw-- ^ V ' 

' Your idea of the Texas coast in the future. 

Write-7 . , . ' » ' 

A scenario of .the Texas coast in -the future. , ■ 

^Share-- - / • ' . " . 

Youi«5 scenario with your classmates. 

Divide-- 

A sheet of paper into five columns. Label them: 

• ' Time feriod ^ ^ 
Natural Changes ' ' . ' 

Man-Made Changes * , 

Impact on Environment by Man 
Resources Used 

Fill in each column, . . 

Answer-- i. 

The questions. • ■ 



T^is IS Captain SeaborheA We are going back in time to 
look at the Texas coast. • m?chaeol ogi c'al e-vi dence has 
reveal ed -that man •'firs t-.ca'm^e\to^ the Texas coastal region about. 
1^ ,000 ^yeiars ago. This was di>i(ing the time when the gla'ciers 
.of. the'las't ice age we/e beginnrng to melt. The sea level 
was several hurfdr.ed fe'et.lower thjan it is, today. ^ Therefore^ 
. the, Gulf Shoreline was mi les- f urtiaer out" than it is today. 

, What today are bays were actual ly V^j^^r valleys 12*000 yeat*s ' 

. ago. AlsOj what we ca'^l' beaches were ))art of the inland prsbiries 

' ' during this, period. .. ^ 

• ' People jof that tijne were nomadic hm^ter-s who kill-ed all 

the game in one region and then mo°\lM| on to a new area to 
hunt. They lived" along rivers for. Water and transportation. 
' Rivers .also gave them a strategic location for hun ti nq,r--5i n ce' 
the animals Wv^e attracted to the water. These early in^\" 
ha^i tants . may have had animpact on their en vironm^crl^. It 
is thought that they-used .fire»to stampede and k i 1 1 itrammot hs , n 
bisons, and'^ther animals^ As they moved about the 1 ahd , they 
IjSLft scattered arti facts ua^.n^^ a* f ew. ki 1 T si tes. that tell us of 
tffeir presence. However, m'any- of their remains are under the 
bay waters a-nd in- the_ Gu.l f in areas which were once dry land. 

* ■ ^ .■ ■ . ■ t 

• it. " . 

', ' • . ..4,000 B.Cv. to 1 ,000 A.D. "NEO-AMERIC-AN PERIOD . , - . 

i' By 4,000, to 5 ,000 B.C. the mel ti ng of the g1 aci e-rs was causing-l 

the Gulf waters to rise to their present level. Bays, as 
we know them today, were in the process of being formed. 
Into this area wnoved a primitive tribe of Indians w|io soon 
" adapted to. the en vi ronment . . 

- • • • . ■ 

These Indians were hunters an«l gatherers. That is, th^y 
depended on the coastal resources. in a different way than 
the earlier big game hunters. They .began to develop 
social systems that are shown .in their artifacts, shell middens, 
and. burial grounds. They probably" did very little to change 
the environment. They had fire but no horses and no whe.els.; 
Their impact was limited to their dwelling s1te$. After they: 
left an area, the land changed bac k to "i ts natural ..state. 
Therefore, their impact was not lasting. . \ ' . 

- ' • ■ ■■■■■ ^ . ■ ^ - • . 

.■ - ..'*,... 

" - / . . • 

^ ■ ■ • f 

' .' • ' . .. 




.1 520 A.D. to la'O'O A. D. -.-COLONIAL "PERIOCl 




A few changes q'ccur.recf in the l ife of 't|)*e CsAc^stal Indians. 
Ceramics., a rid the b'ow- k,nd arr.Qw.'.h.ad ,b4en i ntrodu'ced-. 
Agricultural pra^ctices were , probably learne<l fnom neighboring', 
groups'... At the time Cabeza 'de Vaca^ 1 anded on ihe Texas coast 
. in .the 1 520' s mo'st. of the coastal- tri bes w^re . ^ti U ^a^herers . 
'* and, hunter s% . " ■\ ; 

, • ■ ■ • ■. ■ • ■ .■ i . ■ , ■■ ■ ' ■ . '•■ . „ 

• ■ ■ • " ■■ ■ . * ' 

.The- Spani sh col'oni a] pe^?i.od had./lit'tie impact en the coastal 
"region, except for. the territorial, conflicts with tbe French ' . 
that resulted, in buiidi ng Spani s>i mi ssions iand forts at 
points: where -the 'Trench had fntered.. The 'Spaniards .oc.cupi ed * ; 
only, a few scattered perman6'nt settlements, . mainl/ in and 
' around^'San/Aij^onvo ,*. Goliad and Nacogdoches. ' 'A. ma jor.5pani sh ■ 
"1 egac'y in. the coastal.' z.Qtt'e Ties .und6r wate-r- off the coast 
of Padre Island and beneath certain shal.low bays... Tli/i s, . 1 egacy ^ " 
-is the sunken shi ps fi 1 1 ed. wi th. .gol'd , s i 1 ver,* and ^tWac.t.S . . ^ 
of the Aztec period. . . ' . , . . „ 

•■■ ■ ■ ■■ ' ■■' ■■■ ; ^ 

1800 to V900--NINETEENTH-^ CENTURY . " //rf; 

Mexico's' i nd,epend.ence from' Spain opened up* Texa:§ to settlers., ' ^ 
These settlers then won the>r independence from Mexico and 
established tji'e Republ i c- of Tex-as ; Wi\h the forming of the- ^1 
Republ i,c- a<id 'later^it-s, t^comi ng part of the United Stater's, 
the coastal regioh^^ecaThe ' a'Vma j'ett hi ghway. of transportat.i on 

and 'Gomm'erce . • .*! t has remained' so ever . s i nee • 
• -'■•<•• • 

Once t„ha<-c'oasta,l ,reg1'on opened ^ settlepient, increasing' 
cha'nges oecyVvrecl. : "Ports-Awere "^tabl i shed . Ships bro ug ht 
immi grants' and- stjpp,lie* i nto Texas from other 'areas of the ' . 
Urj^i-t-ecf States; and .Earop^a,. ' Some of the supplies' brought iVi 

• were l.ujnber, s'hi.n^l es , *br i-cks , f Tour .sug^r , .1 i me , coffee , ^, 
rail r(Jad ^.i,ron,' fruits 4 cltt#ing and material. The products ' 
shipped -GOJt' varied frftm- port to port. In the late l8Qp''s,' . . . 

/these in-cloded e6Vton , . grai n , - beef hi des and tallow.' The ' . 
al s o c^r r ' i b d . p a s Go na o rs , -f^ not on*l y-b^ween- Texas f io rt ^— ~ 



but also tor other p'aptSi Qf the United States 

The fi rs'U;«irBp ; taken, to improve these ports and harbors' ' ; ' ' t 

'v^a's. t.o "dfedge -t'ti^m'. . fbi> made the waterways vJider arid • ■ - • ' 
deeper than before. Also jetties and'groins w>ere built to make\r;' ' 
th^ channelfe' mp.re perrriariejit with fenvef hazards. *ka iT roads were^v ' 
/feeing bui>f from the^'e ports/to the^> i nter'i pr , Both g6(^s and ' 
* p'eoplp -were free'ly .transported, to and from the ports. ' - . -^-X'': 

Ifi ;1^73,v the -fi^^t .survey was t^.k'en to find a 's„u i tab-1 rout^ ' , - .. 
•for fin intra-coaVtal . wate,rwfliy., This .led to the dredging *, ^ ' 



opfri^ation that eve-ntually created a channeO which joined 
together all the existirig irlland waterw^^y? aloflg the coast. 
T-his gave vessels not requiring deep water £i. she! tered and^ 
unintgrrup^ted passageway through -Texas from t-he .Ri o Grande . 
on the border of Mexico to PI or 1d£i. . ' ' . ■ 

: '. . * . ■ . S 

•. 20th 'CENTUR.Y— ..MODERN F^fRlb^O ■ 

Develppmjeht iand. expansion of th-e. port and 'hart^o^rJ^faciliVies, ' 
d'etti^s, Gh^Vinels Snd intracoastaV wate.rway system cb'nt i'rvued . 
H aw ejf^r ,w i t h the d i s c o v.e r y of m a ^ o r, o-i 1 f .i 1 d s ' i n t h fr - 1 8^.^ 0 ' s ■'• 
and early 190P''''$;.v ,4^aew; era-, dawned .- ^ - 

• ■ ' ■ V .'-* ■ . ■■• ■ - :■ •. :. . - ■ -. •■ 

. . . • ■ ' %. ' ■ ■ " 

: ' . . '- ■ ■ . 

Today, all the major Texas .port.s have .^petrol'euin ref irveri'ei's , ' 
bu.l k terminal s , , petrochemical pi ants' and petrol ^ijra- 
. industri'es... f hi s. has ^caused 'the^Texas^fulf, Coast region to 
b'ec^O'fne. th-9u,wo..rl d' s l argest petrb.^Wemi ca^ ..co.rti-pl e:x -in terms of ^ • 
output and investment','. * ' • ,. • • .. ;, 

,J\-fi.&hingf ihdustry al.so d.evef'l..o,pe^ on the* Gu l.f^ of M^.jti co . 
Many ports' loii; th^e Vow.er coavSt{'a re . home p-or-ts- tor the com.mercl al 
fishing .vesse^s.^.Tlie maj'q.rjty .of the^e vessel's ar^:'>shriifip'^rs , 
s-ince 90 percent of the- total f i sh j ng" i s.j;f O-ir shrlrhp. Con- . ■ 

^equently, these PQrts.,al so hay6 sKi p-^bui 1 ding' and inairlt finance 
•facilities. ' . " . • ' ■ • < - .."f . ■ . • 

k ■ " • ; ' .-. ■" ■ H; • • „ 

Another** devel opment that "occurr ed ' i n' th^ T920 * s w^-s -to play 
an important part in .the shap'i ng^ of the 6uW coastal . area . 
The number >f automobiles in the United Stages .wa§" rapidly 
increasing as' the car became a rn^de^ o/ transportation. - 
Motorists cast* wistful gazes at . the beaches of G'al veston 
Mu.s.tjng and Padre Island. The beaches provided a highway' 
along the Gulf for mi-les as welT. as an area ^for fishing-, 
swimming, sightseeing, and pi ea s ure- d ri v i ng;.- Th i s i ed to 
the constructid^. ol causeways and devel ©pment' ;of* ferry seryi-ces 
to ca^rry the automobile to th-es-e. recreati oncil areas. • 

This has 1 ed to the development of cdastjal' marine' recreati^ri 
wh'ic.h inclu.d^'^ swimming^ fishing,- hunting; camping, boa.ti;h!^J ' 
s,ai 1 ing,'. surf i ng , *ga.lf , tennis,, and bird 'W£itching.; Tt has..^ 
also led to .vacation home. deve-ldpfn%ht- and,^h6«tel s , marinas , ^i^^ 
restiiarants shops , etc. to. serve ■ t)he- .vX.sj"t,t)r . ' ; 

^In addi tion- to- petrpleumV" petr^^l etim" p..roduc ts,, <c hemiGcQs , ^ • 
.minerals^ sulfur,., i.ron, steel-, motor 'vehi'cl^s, *machiiie,ry. 



fertilizer, etc., agricultural products also move through v - 
the, ports. Agri busi ness,, s the combined pha*ses of food, f.iber 
and forest production, processing, t^^an spar ting and marketing 
•Is Te)(a.,s *^&, l eadi ng, i ndustr'y. Agribusiness products are' 
shipped from the co'a S;t;al ■ ports . These include corn co-tton , 
rice, grairvv-sbr^hums , soybeans, wheat, wheat flour, animal . 
.fat, and vegetable oils; 



The coastal rone" contiin'ues to grow and develop. The develop- 
ment of off shore oi 1 and gas- -producti On, and mini ng and their, 
relat&d industries tiat^e-'contributed' to this growth. The 
popul.ati'On of the coastal zone increased 20 percent between - 
1 960 a,nd..l 970:':' ..What wi.l.l the future be* like? ' • . 

* • S . • ■ « ■ ■ • 

■ ■ , . "- - , ' ■■ ■• • • . •■■ , •'■ .■; . 

. . ' th e"'fut^;re ' . ..' • 

W+iat' will the Texas coast and man's a^ctivities be Tike in tKe 
future..?.. There are many poss >bil i t fes . SI'nce we have no way 
O'f 'real ly knowing^ we can onTy project possible events. 

Some possibilities,, include-:' ' ' ■■■ , • . ., " 

-. ■; i'K, i -running out wf oi 1 and gas . - - .L 

; ■ ■ ■ ■ ■ . ■: ' . - ,, ■ 

2 . - decrease in the pptrochemi ca.l and related industries 

■ and ghjost towns developing • 

i 3. fewer /e^utom,obi 1 e^; and boats* . . 

■ 4. feiwer people traveling to 'th^ cba*st fq.r recreation 

5. decrease in agricultural" products due to less o^ 1 
a^d gas and fertilizer available. , . ' 

6. return to 1 ess" . technol ogy 

7. more ma^s^transportati on .» . " ' '. 
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greater use of sodar^'and wind energy 



9.^ return to sailing fcype ships 
Some alternative possibilities include: 

1. more oil and ga| discovefies offshore^ - 

I 

> 2. petrochemical cheitiical complex increases 

3. a superport or two offshore for supertflinkers 



.''4. , offshore man^m^de tfl ands.wi th refineries and. 
chemical., plants 



5 . : -^ii 1 1 r e c i t i e s. built pn t .tV-t ^ve Gu^l f 

6. maric'ul ture farms for growing algae, shrimp, oysters 
• an^d fi sh for food ^ ' 



\. .7. hydrofdl 1. ships for tranS;portWt ion along rivers into 
ttee .interior pf Te^xas ; .1- ~ * a -.^ \ ■ ' 

' the sun, wind 'and wate^r-'^'ds lenerg.y* source^ - 

.. • ■ • .. •■ • I ' ' " '■ ■^ ■ ' ' 

9. und'erwater habitats for aiv;ing and working on^ the 
, , /. floa-f \of the Gulf . * v f •• \ ; •.: 

The death , pf the coas trfl . l.i f e; zorije. 4$ a [iossibi 1 i t-y. The 
Gduses include dredgi ng , , coastal". zone mi n ing ^an4.,jdr i 1 1 i ng, 
tidelands real /estate devel opment ,'~beacK erd^^jon, and water 
pdl lut ion.. The three ' ma^ or water' pol l utant's? i hcl ude : ; 
domestic sewage, industrial sewage (mainly chemical s) , and 
..thermal pollution. Destruction pf the "Gulf by' poll ut ion is 
a real threat' since two-thirds of the. natural sediments and 
industrial pollutants of the L(nited States ehd -up in the 
Gulf of- Mexico. ' ' • — ; • • 

pat wi 1 1, the future of the GuTf. coastal area be like? Y«ou 
can and w-ill help to decide. ' / . 
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■vV;.. .t.v. 



QU;ESTl^,NS„ v. 



1. Compare -man ' s interaction yyith the GoastaV enviroomeatv,~v:>< 
.. ..^ui. t-he; I'SOO-^ tb man's preserrt- day M ntera'cii on. H6w 
fs It vsimilar? " ' ly. 



it-similar? .', 
■>Jbw'-is it 'differerrt? ' 



,2. Why has man's- ijF>'te'ract:-ionlwi th,, th6 -'coastal^-envi ronmeSt 
... chanaed? 



3. Compare, man ' s ise^ of resources in - the past , pre^^ent , / 
and future. / . v 




Why or what has changed man's use of resources" through time? 



. ;ERic. • 
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: TOPIC ELEVEN 
:jANtS OR NE&DS? 



ACTIVITY ONE— Wishes', Warits and/or Needs? 
. , ACTIVITY TWO-yPast^' Present and Future Needs* 
•ACTIVITY THREE— Culture and Wants or' Needs 

■ Materials for CTassroojTi Use: . - 

A ^Dozen Wishes-Wants or Needs?/Activity .,• ' 
Hierachy of Hurfian Needs/Oiagram''''' • i 
■ V Show and, Tell /Activity ' . \ 

' Adverti siing -Wan t s ahd. Needs/ Activi ty ;^ ; . - . .--vv 

■ ' '■, KarankawarThe Past/Reading ■^h'^'^ \ . ' " 
' ■ ' ' • ' Early'TeJifas Seaport/Reading y " . ' j ' ' ' 

■ ■ - The Year 2pOO/Activity ' - / ^ ,. v 
' My World/Activity ^ r 

. , CbaracteKis.t1cs of Culturey Activity , : ' 

Cortipari.son ot Oultur.p^-Past, Present/ Acttvity . ' 
• / *^ My Imaginary Culture of the Future/ Activity 

- Major Objectives for t.h^ Topic: ^ 

. >. . . •, 

■ After ■<;ompleting. the acti^yitie.s the student will be able to: 

\-- ^ 1.1 describe, a, culture; , • , 

■ \ ... 1.1. . list needs and wants in d given 'environment; 

:'. 2/4,/,;ndenti-fy -the need's of various orgartlsms In. a given marine - 

. ' ' ; . \' " enviirpnment;. i \ ■ 

" • i."^ analyze needs and wants in a given sltuatfph (past, .[^resent, 
• • and future)'; • ; ^' ' . ; 

' • 2.4 if given a situation', predict futur4 changes in needs and wants; 

2.4 if given a si tuat ion, generate factft^s that caused changes 

In needs and wants; > , , 

2.4 "categorize man's needs irito a hlerachy of human ndeds;, 
2.4 analyze. .the changes in -needs in different 'si-tuations' and 
through time; . ' . 

I| 2.6 identify the common cheracteri sties of cultures; 

: 2.6 relate the common-characteristics af a culture to his own 

culture; ' : 

2.6 analyze the common characteristics of culture- and know that 
- people live differently -dependihg on' their cultural 

characteristics; ' .' 
4.3 evaluate wants and needs in terms of their relationship to the 
.marihe envlronmen^t. » • 

' • . ■ \ * ■ , . 

^ Teaching Saggestions: _ . ^ «r ^ 

. The purpose of this lesson is to have the. students identify past, present 



and future heeds and tlie 'Relationship of culture to wants and needs. It will 
al?p help the-student to.ainalyze the factors, wh4ch., determine wants and nee^ds. 

1. The students will . complete the readings and respond to the questions 
and/or activities. (The materials may be distributed on previous days.) 
In many cases there are no riqht and wrong answers, . ""^ " ■;. 

• 2. The continuum (Advertising-Wants and Needs, My World, and My Position 
- activities) might force people to choose the middle position* ^Defining 
a "ridtculous middle", can help steer participants off that ...position. Y^ou 
\ might define the ridiculous middle as the posifipn 'chosen by a person ^ 
■ V who believfi§ in, one extreme from noon to.midnight *ahd- the other ;^)itreme 
► ' from midnight' to noon, to share responses in the class, laber opposite 
walls in a room with the extremes and ask part1cipa;nts. to physically stan<^ 
where their beliefs are. Or, draw the co>itinuum on a. chalk board , 
and ask p^articipants to 'initial the spots tha.t repr»esent their beliefs. 

3. These activities are designed to help stjudents understand and 
•(Tjdentify their wants and needs, to see how wey change througjfr ^ 

mn®^«P the effect of one's culture on wants and needsV^ In Topic 
Ty^lif ^Syt ljts and needs will be related to one's use of resources. 
Do noT wget to discuss the needs of marine organisms, ! 

4. Discus^ the readings and activities in smari groups and/or as a whole 
class. Encourage the students to generate related questions and then 
strive to answer them. 



TOPIC ELEVEN--WANT$^Oft'WE£DS? 

. - WISHES, WANTS • AND/OR 'needs? ' 

..■.';,■>■ . :-■ . . .J 

A. Dozen Wishes— Wants or Needs. 

, Share and dTicu§5-- . . • ' - 

T, Y^our list of wishes with your classmates. 

^ look at-r ■ ' 

• Hierarchy, of Human Ne^ds^ (Maslow's Pyramid). 



Describe and present— \' . 

\ Your''*charade (shi^w'artd tell ) about wants and needs,: 



Use- 



Newspapers and magazines to find ads v^hich illustraj:e 
Lneeds. * ' 



Cut out'- 



Appropriate pictuifes, mount? them on butcher paper, label them 
"wants" or "needs". * 'V , 

Complete— . . ,\ 

Advertisingr-Wants and Needs activity. , 



Answer— 



1. " What is the role of advertising in creatipg wants? 

How do television programs turn "wants" into "needs"? , 

/ 

2. What ..are the needs of man today— ^the present? 



Listr--^ 



The needs of a'marine .organism. . Qne student will name, an 
of^ganism and its. habitat. The res-t of- the students wiVl list 
needs of the organ isrti .and- how environment meets, those needs. 
Students will take turns naming the marine organism Iplant ; 
or animal ) . . " 
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A DOZ^N, WISHES 



This is Captairt S^aborrle,. I want tp^ell you that this 
' is your lucky day* -You have just been granted a d^zen wishes • 
•There 3T€f no r^st^rlctio onvyour wishes/ ' * 

What are-the things you w.olild like to havet 
' Cist your wishes in^'^order beginning wTt^;whaj: you want ^first. 




... 'J-. 



^ Compare your 11 sV of ;Wishe&,wi th yo cTa^ssitiates' lists. 
Are'they the same or different? Explain why they differ 



• < ■ ;-■ 



What iTjakes ^ thing a\ Want or need? Wri te you r deflhitfbn 
foj. wants and needs. 



Which of your wlsh-es are w\nts and which are needs? Divide 
your wishes Into two groups\ wants and ineeds , by placing 
< a W by those, which ^are wantsNarid a N by those which are needs 



What are some needs that you woul d Vant to add to your list 
,af ter'^l ooki ng at^Maslow's Hierarchy o<f. Human Needs. List 
the additional needs. .. \ . 1. 



How does the environment meet yo6r needs and\wiants? 
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HPERARCifY OF HUMAN NEEDS 
'■ • (MASL0W'5i PYRAMID) 





SELF ACTUAL! Z ATI pN 



LEVEL 5 



SELF ESTEEM 



LEVEL 4 



SOCIAL NEEDS 



LEVEL 3 



NEED FOR- SECURITY 



LEVEL 2 



PHYSlbLOGICAL NEEDS 

(FOOD, CLOTHING, SHELTER) 
LEVEL 1 
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SNOW ANp TELL 
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P.r€sentv.?i thkrade about Wants or needs. (Use titles of songs, 
movies, T,V. showSj stories etc.) 

Describe your charade. 



V 



> ■ ■ ' 

' 4r 



•■<■ 



Your classmates will. 'try tp guess the tjtfe and the particular 
want br/need that t$ ,beii5g i TTustrated'^by the charade. - 
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I always buy advertised 
gctbds and'senvices. 



i, never buy ad- 
vertised goods ^ 
and ^e r V i c e s . 



C%r\ you think of a time 
that you 'bouTiht something 
or asked for something ' 
p r i mar i 1 y b.e c a u s e of a f> \ 
wad you 'saw or heard? 



i 



UhdiX are some things th^: 
you need ory our A ami T y ; rve e d,s 
that aren't advertised?"" 



> V 



Why arenU thex advertised? 



TOPIC ELEVEN-WANTS OR NEEjDS? . 
PAST. PRESENT AND FUTURE NEEDS 



Coolc.at-r 



Sketch of Karankawa Indians^, 



Read— 



Karankawa— The Past. 



Look at— 



Read— 



Sketdh of early Texas seapoft. 



Early Texas Seaport, , 



V 



List- 



Some differe'nces between the needs of Indians and the early 
Texas settlers. 



Complete-- 



Th^year 2000 chart. 



Answer- 



The questions, 



Make- 



A clioi^ama depicting life on the Texas coast in the past, present 
and projected future. \ ' 



Complete- 



The My World activity 



KARANKAWA— THE PAST 



• ■ ■ * . ■ ■ • ■ : ' ' ■ " ■ ' 

* 

I warvt to take yoii back in time to meet the coastal people 
of Texas before the Spanish and French arrived in the 1.500' s. 
They were never a large group, all five tribes never had over 
500 war^i ori;* -<*T*hey^^Tr»^*4^4Ci;jraJ>Jca#ar-^ -«^v^,^.j-. 

The Karankawa lived along the quiet lagoons. In the s'ummers 
and in dry years, .they would have to stay near the large 
waterway-s and move inland in search of -drinking water. 

They were such ^xcell ent hunters and fishermen that a neigh- 
boring tribe called them "men that walk on water J' The 
bottoms pf the lagoons were mostly §mooth, and the water was 
shallow so they would wade out into the pools to ^atch a 
variety o-f fish. Fish were their most dependable; food supplyl 
At times oysters were in season as well as mussels, turtles, 
and porpoises. They also had ducks', geese and other birds, 
spiced with varietj.es of marine plants. Alligator meat, 
however, was one of their favorites. 

The Karankawa did well in their hunting on the nea^y prairies 
Deer were the common target, but they hunted j avel i na , buffalo 
and the smaller mammals too. . They also ate berries and other 
•♦plants. They took only what they needed. 

•To protect themselves against the mosquitoes, they woultii smear 
themselves with alligator grease or shark oil. This gave 
them a-n offensive odor. Jheir appearance was also frightening 
The warriors were over six feet tall and wore o.nly a breech 
cloth. They had wild tattoos oyer their face. They inserted 
bone or cane .cuttings through holes in their breasts and noses 
for ornamentation. The men wore small shells, disks t)f tin, 
brass or other metal strapped to their throats. Their hair 
was coarse and dark with a reddish hue from the constant e-x- 
posu re to the sun . 

Their main weapon was a six foot' bow made of cedar and arrows. 
They also had hatchets', * kni ves , .and tomahawks. They did not 
ride horses, but traveled on foot. The Karankawa we»^ not 
only strong physically, but h«d endurance. They could stalk 
rpiles through the» marshes and still be freSh. for the chase 
or battl e . * v 

To add to th^ir mobility on water, they used crude canoes or 
dugouts made from large tree trunks. Most of the time 
they did not use paddles, but p»;opel led themselves by hand 
or erected a crude sort of sail out of animal skin. These 
could be used in the bays, but were not reliable In the -Gulf, 
SO they did not go out into the Gulf. / 



Their homes were round tent-like huts supported by slender 
'W.il.low poles. These could .be set up or torn down by the 
women in an hour. Each held 7 or 8 people' with no seats 
except for skins. There was a hole ifi the center of the 
top to 1 et , oat Vmolce^ from the firfe bui lt in the center. 

The women wore knee length skirts with deerskin bracelets 
on the left wrist. The children were naked and the-men only 
wore breech cloths. When, it was cold, they used animal skins 
for covering. 

Little is known of their religion. They had a festival 
each full moon and after a successful hunting or fishing . 
trip. Then th6re was chanting to music or a gourd filled : 
with stone-s. A fluted piece of wood over which a string 
was drawn to produce a droning sound was also used. 

They had to know the territory to know when the best berries, 
were ready to be picked and where the oysters were. They did 
not waste food. To live as they did, the Karankawa had 
to -understand the environment. Th-ey adjusted to its changes 
and its seasons. Waste was not a part of their lives. 

The'y were thought b^ some to be cannibalistic. Some evidence 
indicates they were not canni bal i stic unti 1 they saw the 
Spaniards of- the i 1 1 - fated Narvaez \e)cpedi ti on eating their 
dead in an extended fit of hunger. \ Their cannibalism was 
only a religious rite done to prevent the individual from 
having another life, or for revenge \to get an eneny's powers. 
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EARLY TEXAS SEAP<AlT,. 

"■■■■/; ■ ■ ■ . ■ ■■■ ■ ■• 

' . • f 

When sailing into the early Texas port city, the buildings 
•along the low shoreline stood out sharply. There were no 
trees, only scrub oaks. The wooden/ wharves, which were con- 
stantly crowded, extended hundreds of feet out into the Gulf. • 
There was 9 railroad leading up to wharves. • 

• » 

The warehouses, built oT cypress lumber, were the largest 
stru'etures in tov/n. They were Vocated between ,niai n street 
and the shoreline. In the;se warehouses, merchandise taken 
from ships or to be loaded*onto ships* was stored temporarily. 
The unpainted'cypress warehouses ,/smal 1 sheds and fences were 
weathered beautifully, giving thefm a coloring 6f silvery gray. 

The early homes were cottages, but by the 1850's fine, two- 
story board homes had appeared. Usually they were ^)ainted^ 
a glossy white. . Shutters were used on homes and commercial 
buildings for coolness.. The shutters also .helped to reduce 
the glgire produced by sunlight refle'cted off the white 
shell and sand on which the town was built. . 

It was a resort area for ffs'h^^ng, crabbing and bathing. 
The "moneyed clas5" from up^te was attracted by the fresh 
sea breezes. The hotels had constructed short piers for 
the exclusive use of thei r patrons . The boundless variety 
of seafood was a gourmet's delight. 

The children collected sea shells, coral fragments, live 
conches a^d bits of driftwolAi. The ladies would sit in the ^ 
shade of the tiotel galleries to exchange gossip. 

TKe port city, was supplie'd with ice harvested on New England 

ponds in mid-winter and^shipped south in refrigerated ships. : 

Once it arrived in-irhe por~~t city, it was packed in an ice 

house which h«d thick wooden walls insulated with sawdust. 

Thus, natural ice was available for home use, hotels, restaurants, 

bars, drugstores and conf ecti onari es wh.ere ice tre*m and chilled 

drinks were sold. 

* * ■ • ^ 

'it cost -next to nothing to live in the eirly coast^al port. 
Fish, -crabs and oysters were abundant. All kinds of wild f 
game (ducks, gee.se, deer, etc. ) were avai.l able. The people .. 

■were welcome to all the fresh beef, they could carry - from 
the slaughterhouses. There were .n^A^^^^JoTXTn^cerns in the whole- 
sale slaughter of cattle. The ca^le were Wriven into chutes 
and killed &nd skinned. The butchers had nh use for the carcassed 
after the hides Jnd tallow were removed, /herefore, town people 
GOuld have all t|e fresh meat they wante^ The carcasses 



were then hauled outside the town limits. They were left 
there for hogs , birds . atvd beasts, ^af prey to eat. The hides 
and tal 1 ow were sh'i pped to the ea^l^ern United States. 

It was not qnus'ual to see herxis of cattle driven through 
town to t)ie si aughtei^*ftQuses or to the wharves. At the . 
wharves ,. the cattle were loaded onboard'^ ships. They were 
shipped to Nev^ Orleans* Cuba and the eastern U. 3- 

There also was a turtl ei factory . The large sea turtles -/ere 
caught in nets and brought to the factory to be canned. 
Once canned, they were^shipped to all parts of thy6 vor^^^. ^ 

These seaports served as ports for nearJy all the country west 
of th^ Colorado River, to the Rio Grande in Texas. Three ships 
a week arrived' from Galveston and two from New Orleans. They 
were. all sailing ships until the advent of side-wheel steamers 
in 1859-1860. They bt-ought necessi.ties and 1 uxur i es ,f or the 
Inhabitants of western Texas, New Mexico and a- large part 
of the southwest. Immi grants , from Germany, Switzerland, 
France and the southern and eastern U.S. arrived on the ships. 
Thousands of bales of cotton were shipped from the port 
along with the. cattle, tallow and hides. Wool and pecans 
also were shipped out; ■ ' • <\ ' ^ 

Large wagons cal 1 ed Prairie Schooners dra'wn by 10 to 12 
oxen and two-wheeled Mexican carts drawr^y a yoke of oxen 
or 6 mules came ^and went by long trai ns Wei 1 s Fargo Express 
Company wagons* drawn by 16 mules; brought silver bullion . 
from Mexico to be shipped to the mint at New Orleans. These 
wagons were heavily guarded. A stagecoach left for California 
twice a week. - E^rly Texas ports- were defi ni tely busy and 
an important commercial link.. 
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1. What were the needs of 'the Karankawa? List their needs. 



2. List. the needs of the early settlers.^ 



.3. What do you think were the wants of the Karankawas? ■■ \ 

/ . ■ ' , ■ ••• 

4. What do you'think were the wants of, the Early Settlers? 

• , j . * 

5. How did the environment meet their (Indians and Early Settlers) 
needs and wants? 



6. How did the Karankawa interact or affect the marine envi ronmentf 
7f Kow did the early settlers affect the marine environment? 



8, What resources did the Karankawa use? How did they use 
Jthem? . . ' 



9. *What do you thin.k are some things that are important, to 
therft? How is this different from your life? 



10. Was there a difference in the wants and needs of the 
Karankawa as compared 'to the early Texans? 



11. What were the reasons for the differences between 'the needs 
of the Indians and the early Texas settlers? 



er|c 




THE YEAR 2do6 



The year 2000 or the 21st century is part of your future. 
How o»l d will you be. tnen? .- Most of us dream about the 
future once in a whil(i. In this activity you will create your 
dVeam life in the year ,2000. It .can include whq^tever you 
\tfant. What do you thiri^ it will belike?- 

* * ■ . ■ .V . • ■ . ■ , 

In the chart below descr^ibe how you see each of the followinig 
in your future in the year 20^00. Fi 1 1 i n the thi ngs you want 
and need . ' ■/ . 



D^cripti on 



Wants 



Needs 



/ 



/ 



your family status 

4 








1 ocat i on of home 






• 


description of your 
home » 6ui 1 d1 ng , rooms 








your job 






it 


. , ■ ■ 1, 
location of job 

ft 


' 


I 


• 


\ 

\ 

transportation you , 
will, use \ 

y 






# 


—7^- \ ^ 

food you ^wi 1 1 eat\ 








forms of recreationX 


4 






clothing 








how you wi 1 1 spend 
your leisure time 

J. . . 




i 




other 


\ 

1 . , ^ : . 1 ■■ 
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*What will bfe your needs in the year 2000? 



What will be your wants' In the future you described? 

' . . '. ■ ■ ■ ■ r ' . 



How will the environment meet your needs and wants in 
the future?' ' • 



How will your needs and wants a f feet the marine environ 
ment'in the future? 



4 ■■ 



^What are the differences between your pres4l L needs ahd 
wants and tho,se of ,the year 200.0? , 



Why are there differences? 



Why do wants and needs'change throu.gh time? 



MY WORLD 




Where would you like your world to be on" this continuum?'^ 
Mark the spot with an X". Where is your personal world? 
Put a Y on that spot. Ask some people you know to put 
their initials on the line where they would like their 
worl d to be. 
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Karankawa . .. 

Indians Early Settlers 



Today 



2000 A.D. 

Fully 
Automated 



Think about the following questions: Do* most of the woVld's 
people live in the right half or. in the left half of^the 
continuum? Why? 



People in what parts of the world might live in the leH half 
of the continuum? . ' • f - 

' - ^ . . ^. . . 



Might some people choose to move f,.rom the right half to the. 
left half of the continuum? 



What are some advantages, and disadvantages of the right half? 



What are some advantages ar^d disadvantages of the left half? , 



ERIC 



CHARACTEftlisriqS OF CULTURE 



What is meant by the word cul ture ? ' ^ • ' .. 

To" help dec ide , 1 et 's 1 ook at some common characteristics of 
cul ture ' ... . < ' • ' - m, ' ■ . _ 

V- Food . 5 . .. : Mu.sic aMid Darfce . 

2:, Shelter 6. Arts arid Crafts 

3.. Clothing 7. Beliefs 

4. Tool s 8.- , Behaviors 

If you/kno-w-^some of these' thi ng-s about -a group of people, you 
know about' their culture. 



Think about your, culture or some of the characteristics listed' 
above tjhat ydu- know about in your life. 

Write a f)oem or a. group of.jj^ntences descri bi ng.' your culture. 



Now t-hat. you have: some ideas on paper, draw a picture that 
•yt)u thin^ shows some things about you-r culture. 



GOMPARISOf^ OF CULTURES— P)VST, PRESENT 
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Think about the culture or some of the characteristics of the 
cul lur^ of the Kararijcawa Indians or the early Texas settlers. 
You^inay want to refe»* back to Activity Two as a reference^ 
Nov*, that, you have some idea about their Culture, jwrite a 



short story or produce a 'ski t .descri bi ng a day-Jn 
a Karankawa Indian or an earl^Texas settler'wh( 

Answer 



1. How do the cultures of. the Karankawa, early lexas and 
today di f f er? ■* 




the 1 i f e 0 f 
i^ your age. 



2. What resources -did the- Kara,nkawa Indians or ear>y Texas 
settlers use? 



3. How did they use the resources? 



What are some things they each seem to Value or are im- 
portant to them? H 



How is thjs di fferent' from your life? 



Why is it d i fferent ' from your life? 



1 
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MY IMAGINARY CULTURE OF THE FUTURE 



Develop an imaginary group in your mi-nd that (A) lives in, 
on, or near, a marine environment (B) '.in the future--25 years 
from now. ' ' 

4 

List tlie group's cultural characteri sties based^ on common? 
characteristics of culture. 



Decide how these people will survi ve and what will they JDeed for 
a "successful life" in an imaginary marine environijrent you 
describe. . • 



Draw pictures showing resourcffes used by your imagin"ary group 
Share imaginary cultures with your . cl assmates . 



r 



TOPIC TWELVE 
INTRODUCTION TO MARINE RESOURCES 



ACTlVHY ONE— What is a Resoarce? 

ACTIVITY TWO— Marine Resources- 1 ntrodiict ion 

ACTIVITY. THREE— How Do They ^fate? 



Materials for Classroom jjse : 



What is a Resource?/Activi ty - 
Marine Resources- Introduction/ Activity" 
Let's Brainstorm— Marine Resoifrces 
Filmst'rip and Cassette TaDe--"Marine Resourc( 
What Do You Think?/Acti vi ty 




Major Objectives for the Topic : 

».- ■.. " 

, After completing the activities, the student will be able to; 

• .- . ■ • , ' i 

1.1 define resource^ . . • 

1.1 point out resources of the marine environment; 
1.1 classify marine resources as renewable or nonrenewable; 
• 1.1 categorize marine resources as to their value-monetary, 

ecological, cultural, aesthetic, recreational or historical; 
1.1 discuss people as a resource. ... ' * 

■ , Teaching Suggestions : < J 

- The purpose of this lei^son is. to have the students identify marine resources 
and to group them as renewable or nonrenewable. The students will also 

- determine the value of the resources and that resources are used to satisfy, 
their wants and needs. . 

1. What is. a Resource? is designed to helo the stude'nts understand • 
that resource*; are n^eeded to satisfy their wants-and needs and that 
resources ace renewable or nonrenewable.. 



>s acf 
filiJs 



C" 



2. 'The filmstrip and cassette tajDe "Karine Respurces" is designed to 
be an ijitroduction to some of, the variety of the marine resources. 

3. In How Po They Rate? the students are asked to rate th6 resourbe^ as • 
to the value they feel should be placed on it. Each resource can have 
more than oi;ie value. Also, different students will rate the same rfesdurces 
differently. Discujs the questions as a class.. The What Do You Think? 
activity is for the"students tO' express their own personal opinions^ 

4. You may have the students^select a marine resource and do research 
on its past, present and future usage dnd become ah* "authority" for the 
class on that resource. You my have the student(s) help Vou» present 
infontiation when his particular resource is presented in the following 
lessons. - 



5. All the following topics 13^20^ re on a specific group pf resources. 
All the knowledge in these topics *is partially a basis for the culminating 
a(^tivities in topic 21, You may want to look at topic 21 so you will be , 
familiar with the two activities: 

^ 1. Simulation: Shoreview in which'^they each' will" play a member 
of the -community 'Shoreview ^which is developing a plan for the 
future of the city and the''iise 6f its resources. 
2, Planning and setting up afn exhibit for the International Sea 
Exposition. Their section oh a particular reisource will present 
the importance of the sea with emphasis on the Gulf of Mexico, 
If you plan to have the students plan exhibits on the marine resources, 
•it would be. ideal to have them selector you assigh the resource which 
they will be responsible for now. This would allow them to work on it 
throughout the unit and help you (see #3 above) when you present-that 
topic to the class. This could be. a group or individual project. 



TOPIC TWELVE 
tNTRODUCTION TO MARINE RESOURCES 

WHAT. IS A RESOURCE? 



Determine—. ' 

The resources .required for wants and needs. 

* ■ « • • / 

* , ■ • i ■ 

Clas-sify— ^ . ^ ^ , . , 

The resources as renewable or nonrenewable. 

Answer— ^ , 

f. ' * ■ *• '■ 

The questions. 



WHAT 1$ A RESOURCE? 



Divide a sheet of paffer into 3 columns. (You may use the 
b-ack' of this page.) Label them: Needs & Wants, Resource* ^ 
Nonreniwable or Renewable Resources. 

List your wants and needs from the previous activity (Lesson Ten 
Activity one) in the first co,lumn. 

In the second column list -the resources needed to supply the 
wants and needs. Now we will go through the list and 'decide • 
the resources needed^for the wants and needs .' We wi 1 1 define 
resource's as the materials needed for the satisfaction of wants 
and needs . 

Determine if a resource i s renewabl e"* or nonrenewabi e. Use ^ 
the definit-ions below to decide. 

Nonrenewable Resource --rf to the best of your knowledge V 
there is only affixed amount of the resource in or on " 
planet Earth, 01* if it Is a mineral, then It should be . 
classified nonrenewable. 

Renewable Resource .-- i f to the best of your knowledge the 
, resource can be' grown or in some mg^er replentsbe'd from 
year to year or is a plant or animal, then the material 
■ should be classified as renewable. 

When the def i rri.t i ons are clear, go through your list of re- 
sources and write R for renewable or N for nonrenewabi e in 
col umn three. If you are in doubt about any resource , -take 
your best guess and put a question mark (?) beside it. 

Answ^er the questions: . 

J. Do you need more renewable or nonrenewable resources? ■ 

2. Do you want more renewable or nonrepewab-Te resources? 



3. Look at yourMist of needs and wants in the future. 

Will you be uVing more or less resources in the -future? 



4. 



Will you need more renewable or nonrenewable resources? 
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. TOPIC TWELVE 
INTRODUCTION TO MARINE RESOURCES 

■ I 

MARINE RESOURCES* 



Write— 



A definHipn for marine resources. 



Brainstorm and ..list-- 

PiU marine resources. 



Share— 



Your lists with your classmates. 



Look at and listen to-- 

Filmstrip and cassette tape "Marine Resources". 



Class ify-- 



Check— 
Share— 
Answer— 
Select— 

Presdnt-- 



The marine resources as renewable or nonrenewable. 

« 

The marine resources you use. , 

V 

The marine resources you use with your classmates. 
The questions. * ' 



c 



A marine resourie to research. You will be the class expert on 
that resource. Petermine its past, present and future importance. 



The information on the resource you select to the class. 



1. 
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MARINE RESOURCES — INTRODUCTION 
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What is a maHne resource? Write your definition for marine 
resource below. 



\ 



1 V 

Let^s Brainstorm (See Topic One for instructions fpr Brainstonfiing) , 
Purpose: To liiake a list of a large number of marine resources. 



Compare and share your lists. 

Look at filmstrip and listen to cassette tape on "Marine Resources". 

Add those marine resources which you had not thoug.ht about before 
Viewing the filmstrip and tape to your list. . 

Group you^ list of marine resources as renewable, or nonrenewable ' 
resources, placing a R by those which are renewable and a N 
by those which are nonrenewable. If you, are in doubt about 
any resource then take your best guess and put a question mark 
(?) beside it. Determine which marine resources you use. Place 
a check mark next to the ones you use. 

Compare your use of marine resources with your classmates' uses . 
Answer: / ' 

1. Do you use more renewable or nonrenewable^ resources?'* 

2. Which marine resources that you have not used do you think 
you might use in the future? 



3. Does everyone in your Class use the same marine resources? 
Why or why not? 
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MARINE RESOURCES . 



snde 1 : ■ 

Background music. 
Slide 2-: 



f 



Background music. 
SI ib- 3 : ' • * * 

Background music. ' 
S 1 1 d e 4 : /. • . 

' — ■ •* • 

I'm Captain Seaborne. Thank you for ij^yiting me to speak 
to you again. This time I want to talk about another very 
important topic--Marine Resources. 



Slide 5 



When I speak of resources I 
which satisfy our wants and 



am referring 
needs. 



to those things 



Slide 6 



smal 1 , the 
could look 



In many wAys, both large and 
sea affect our lives. If we 
crystal ball and predict the future, we 



many ways in which the sea will influence our tomorrows 



resources of th 
into a clouded 
woul d see a graa 
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A . 



The sea-provides us with much of our food. For example, 
Ameiricans consume an average of over eleven pounds of 
annually, per person. With'the realization that fish 
shellfish contain no saturated fats, but ara a source 
grade protein and ^other essential minerals, there has 
an increase in. the" consumption of these food stuffs. . 
we use about five {imes as much seafood for fishmeal 
poultry feed and. food, for land animals than is used for 
con sumpt'"io.n . & . ' ' 




Slide 8 



* The sea contains millions of species of plants and animals. 
There are more than twenty thousand species of fish alone^ 
A great many marine organisms have been used for food, but 
fev^' of them are eaten In large tfuantities. For example-most 
of/us would not eat sea urchins. 



SI Ide 9: 



While it ts certain that 
not totally uSed, no one 
really are. We do ^cnow, 
its tol 1 . At 1 east twenty 
close to> or have peen over 



the food resources of the sea 
knows exactl y* how large these 
however, that overfishing has 
of the more popular species 
fished. , 



are 

resources 
ta-ken . 
aire 
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T-he overwhelming proportion of foo^l from the sea (approaching 
ninet7 percent) consists offish. . PI ants f rom"" the sea provide 
less than one' percent of man's f ood--c'ompared to the figure 
of eighty percent of land^plants in some parts of the world. 



Slide 11 : 



The role of plants in the marine environment is enormojus. 
Ttie abundance of marine animals is determined by the a^bility 
of the region to grow plants. Although we do not eat many 
sea vegetables, it is very difficult for us to get through 
a day without coming in contact with products made with the 
help of a seaweed colloid or gelling compounds. Uses range 
from bakery items, dairy products, meats and soft drinks to 
industrial appT i cations 1 i ke the tires on our, cars. 
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In future years, it i*s likely 
ponds along the coast. . These 
organisms like salmon, perch, 
alg'ae an^d" others . These will 
marine organisms. Or, there 



that we may- see rows ofl man-made 
ponds will contain marine 
mullet, shrimp, crab, lobster, 
be ma ri culture. ponds fort raising 
may be farms out in the olbeun 



itsel.f.' Mariculture could increase our food supply tr' 
mendously, thus creating a blue revolution. <l 



Slide 13: 



will 



In the future, a large portion o1\: our energy production 
also be oceanic. We do not know^'the size of the oil reserves, 
particularly those which are in tt^^e deeper o^rts of the ocean 
The end of our oil age will actually take prace when tlhe 
reserves in the deep- parts If the ocean are exhausted 



SI ide 14 



The use of energy from the ocean has taken'many forms and 
will take many more forms, in the future. Such energy sources 
include wind, waves, tides, thermal and nuclear fusion. 




_ i.ally the ocearvwas^riinarily used fqr transportation^. 
The seas permitted laYgexHianti ties of materials, abundant 
' . in one place, to be moved with little use of energy to places 

where they were scarce. Today, the sea still has an importaint 
' role in transportation'^ F6r example, tankers and supertankers 

" carry hundreds of thousands of t;ons of oil from the -oil- % 
soaked Middle East to the oil-stahyed United y:ates. 

Slide 16 : ' \ . 

■ Located in thdse coastal regions of the United Sta:tes Are 
channels, harbors, dock^.and other facilities associated 

with water transportation and shipping. 

■.».■■■■* ■ \ 

; ■ ■ ■ . ■ \ 

Slide 17 : " \ 

■ ' . • \ " ■ ■ ■ 

One great phenomena of our time is the increase^in marine 

recreation. rhis has taken place gradually and^;is most 

noticeable by the congested highways and waterways^ on weekends 

\ andatvacationtimes. 

Slide 18 : • . I 

\ . . 

The attraction of the water has led to crowded beaches\ . . 

4 

Slide 19 : ' ' ' . 

With scarcely a square yard of sand unoccupied and the salt 
smell of'the seashore completely lost in the haze of sun-tan 
1 ot i on . , ^ 

Sl ide 2,Q : • . . " ; - 

Recreational activities range from pi easure. dr i vi ng eHohg the 
coastal highways which parallel tKe . shorel i ne and the bays 
and c hannel s . . . ' • • 

#' Slide 2J : 

; ■ ■ ■ I 

To 1 oungi ng , sunbathi ng , gi rl -watch i ng . . . ' 
Sl ide 22 : ^ 
Beachcombi ng , and building sand castles on the beach. 

Sl ide 23 ; . 

♦ 

There are also the water soer^^/of surfing and swimming. i 
Slide 24 : ' . ^ ( ' 

Rl^reation i^ a highly visible and obvious example of. the social 
ERIC - 01,' 
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val ues' of the marir\Q enviroriihent. jK'ere are economic values, too; 
seeond ,to offshore' petroleum atn<i gas in it^ economljc impact 
i s recreat i on . , . - 

Slide 25 : . ' 

> ' ■ ■■• - ■ •■ 

Wni1*e;we . traviBl to our f avori te'^^ecreat i on area , we -enjoy 
motoriWg along the coastal highways. Once we arrive at 
our destination » we may either settle in at a motel for the. 
n i gh t . .. . 

Slide 26 : ^ . ' 

■ • - I 

■ - • * 

Or camp, out . , , "* - 

Slide 27 : ' ' , ' . . ' - 

During' the day and evening hours, we patronize restaurant^, 
'Service stations, bait shops, marinas and other businesses- 
that cater to our re^creational needs. . 

•Slide 28: 



Within the sea itself, we find 
For 'example, gold, sil ver, and 
ocean . deptlps . Clam and oyster 
of lime and bu,.ilding materials 



many minerals useful ,to man. 
diamonds are ntined from the 
shells are mined as a source 
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The ocean has generated and is generating deposits of manganese, 
copper, cobalt, nickel', and titanium in un i que,,potato-l i ke 
rocks called manganese nodules. Actualjy all of the minerals 
found on land appear in the oceans' i n concfljlttrated qliantilies 
which are generally larger than their land counterparts. 
'Therefore, ,an increasi ng percentage of t-he worl d ' s .minerals ^ . 
will be obta'ined «from the sea. The question thakmust be 
answered is: V/ho owns the resources of the oce'ans and, how 
will those resources be managed and distributed? 



Slide 30: 



The-sea is also a source of medicine. ■ There are hundreds of >^ 
poisonous marine orgapisms having toxins that have potential 
use as a drug.' For example, the toxins from jellyfishi hydroifls 
sea cucumbers and sea anemones that cause paral ys i s tiave the 
greatest potential use in becoming dt>(fgs for heart an^ ' . 
muscle diseases and even a possi bl e/c^fre for cancerT^'*^',However , 
i f '»ire are not careful, we will destroy thi% medical gold mine 
with pollution. . 
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. . . ■• ■' . '. ' ■ « 

•* We have always bden* attracted to' sHells and fascinated by 

, * g ' their ^beauty. Shell collecting >ias, led to hundjetis of shell 
# shop?: around the world. However in some areas*, sh€\J|;^.- animals 
are extinct because so many have been collected. ' • • * 

' . S'fide. „32 : V . / ' • ■ ^ \ \ 

. ^ ' R^d cor^aT has a.lways "begn valued for its beauty.- As coral 

^ o becomes" more scarce, th^' value of" this resource increases. 

, .* ^ . Red coral isV4]most.as ex*pens'ive as^gold. Today, dredges, 

^ ■ v . are used to remove coral. - If this cant'inues coral will ' • - - 

^ ' ■• s*bon. Ijie" a souven'i r of',the past. , > 

• 'Slide 33 *^ •. * ' i . 

■ . ♦ ' The cqa'staj zone is the nestiag, resting , and reeding site for ' '. 

many species, 6°f water fowl.*' ^ver> year, many days are spent- 
hunti»ng for ducks, geese and othdr waterfowl in this ar^ea". 
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•o' r.Ti?e, end'angered whoopi ng craVie winters in a TexaS' estuar'tne 
\ zone; the mu^krat,- mink, swamp rabbit, whi te-tai 1 *deqr ^Tid 
i • pther game and fur bearing animals use itV.as w^lT.' *• *. 
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" Gul 1 s , pel i cans ,* roseate "spoonbill and other migratory as " 
" well as resident species of-rbd-rds use the area and are a 
source of enjoyment for bird To;vers arnd photographer's. ' 

SJ ide 36 : * • ' " * . .• ■: ■ ^ / 

^ '. ■\' : . • .,<...* . • . 

\ . / • . ■ ^1 . ■ ■ . 

,The se^d is rich so'i^rce of knowledge and we sti-l 1 ..ha,ve. much; -.'. 

to-learn. It is help^fng us ^decipher the-origin x>f*t;hie- earth' "c 
\ and thfe geologtcai.l events which folj.owed. Marinfe 6rgarvi;sms '\ 
s \ areproyiding us with some'V-ital research topis. The know! edgfev 
the sea 'can provide us is limited only -by our own abi 1 i.Jii es . '• * 

SUde 37 : ' ' . ' ' ' ' , . • '" ' ' \ 

. ^ ■■ . . . ■ ■ ■ • 

The surface of the coastal ione js the site of beach cottages 
andi. hou;jfng developments. Many are bjji 1 1 on landfTTls in .the 
> >estuarini zone. .; . . •• - ' 

' ■ ■ ■ ■ ■ . ■ , . 

SI ide 3S : « ■••^ . • , " ' 

- ; • 1 ' ' • ' * ' * 

•The coastal- zone is'airso a f avori te ' si te f or . i ndustri es and 
chemi:G:a1 ^p^ant^ sirice abundant water Js available for 
man'uf^ctuf^iri^^^ prdcessevand the disposal of,|<astes. 
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The surface 'of the sea itself is a natural rjssource for a >* 
space-starvled 'land. U-sing the ocean surface away from the- 
land for power pfants, airjDorts, 'industrial complexes, 
resorts and even c.i t-i es / t,he threat of destroying our coastal 
estuaries is greatly reduced. In the future we will even 
utilize the underwater area for research, farming, recireati on 
work and 1 i vi ng . ■ ■ 
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Among the •re:sour'G^s of the sea, the most priceless is the 
Watej*- 'i tsel f , and in the f^uture, it may well be the most 
'.impor'tant resource recovered from the: se.ai. - Over much of 
the. worl d ,-. water shortage is. a grave and growing problem. 
The time mdy be approaching When a drop of water will cost 
more than a drOsP of ail. . * 
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Our coastal zone wirh its-bays, tideflats^ ()ayous, lagoons'' 
or marshl ands " i s one of 9ur most val uabl e ^natura-1 resources. 
They are more producti ve ' than our richest cornfields. An 
estimated nine{y-five percent of all fish and shellfish landed 
by sport and commerci al fisherman along the Gulf -coast depend 
upon the estuari ne zone during som^ period of their Life cycle 
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Miles of sandy • beaches and their organisms also dra^w countless 
numbers of people. • . \i* " 
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Jetties and groins were m£(de.to control' the movement of san^ 
along the shore and are the rocky shore of the. Gulf coast. 
They; provide an envirorvment where marine .or.gan.isms ttiat 
attach to ro-cks can gVow and live. They also provide an 
arena f or -pi easure. .The activitte'S range, from fishing, 
crabbing aod sun^bathing to just enjoying, a walk. 
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_ ♦ ■. 

Crabs, barnacTes , .jellyf i sh , sand dollars,- seaweeds, sea oats, 
and mciny other creatures are part of the marine environment. 
These alt add interest, beauty and aesthetic apjDeal and attract 
millions of people. . ' r"- 



* 



S I i de 45 :1 ^ 

^ The-' greatest joys are those of the heart and the sea is a 
."^tremendous resource for .^lesthet.i c ioy* It can nourish not 
'V;.;^''only the physical bfeing out the spiritual being as well. 
We need this chance in our lifestyle. I| 

SI ide 46 : ' 

Each use of tl)^ marine environment satisfies someone's need 
or . desire. Uses and alterations of the sea thait jeopardize 
the marine resources must be controlled to insure the benefits 
of these re'Sources for future generations. The marine resources 
are' the common heritage of all mankind. The destiny of all, 
mankind is inevitably dependent on the responsible devalop'' • 
ment, both environmental aiyl ^onomic, of the marine enVirpn- 
ment and its resources. \^ 

SI ide 47 : - . ' 

. ■■ 

Well mates, I have really enjoyed visiting with you. And, 
I'm looking forward to sharing some more about the marine 
resources with you in the activities 4:hat follow. Are 
thereany questions?-. 

. . 

SI ide 48: . . . ' ' 

The end. ' 



' TOPIC TWELVE ■ 
INTRODUCTION TO MARINE RESOURCES 

J , , HOW DO THEf RATE? 

i ■ * ■ 

'. * 

»'♦.♦* ' I ■ 

Determine--" • . -- 

The value of marine res.oul^ces in '^How Do They Rate? 

*Share- 

Your ratings with your classmates. 

....... 0 

Answer and discuss-- 

. The questions about the ratings. 



Complete-- 



The "What Do You Think?" activity. 



HOW DO THEY RAT6? 



Determine the value of the marine resources. We "will define 
value as something that is important in man's existence. Use 
the right hand side of your marine resource list^'to code the. 
marine resources as to their value in the following way: 

A dollar sign ($) to be pjaced beside any item which is 
of economic or monetary valHJe. 

The letter E to be placed beside any^ reso-urce which is 
of ecological value. 

Which resources are of cultural vtalue?' Code them with the 
T e 1 1 e r C . 

Mark with an A any resource which i s of aesthetic (beauty) 
value . ' » . . 

. P-ut the letter R next to any resource which is of re- 
creational value. 

Next to the resources that are of historical value write 
the 1 etter H . ^ 

Which resources are needed for survival? Mark them 
wi th the 1 etter S . ^ 

Resources may be coded with more than one letter. 

Answer, the Questions: ^ 

1. Did everyone rate the resources in the "same way? 



1. Why are resources rated differently by di f f e'rent peopl e? 



3. Which valite do you feel is most important and should 
be used as a basis for deci'ding how a resource is to 
be used?' V 
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WHAT DO YOU THIWK ? 



Do you think that , we are likely 
to have enough energy, food and 
other resources for our needs in 
about 25 years? 




TOPIC THIRTEEN 
LIVING MARINE RESOURCES 



f 



ACTIVITY ONE— A Sea Food Connoisseur? 
ACTIVITY TWO— Food From the ^ea 

ACTIVITY THREE— Where would we be without the Alqae? • 
.ACTIVITY FOUR-Fishing 

ACTIVITY FIVE-The Future' , jjjf** 

Materials for Classroom Use : 

- ■ ■ ■ /*,..■ 

Are You a Seafood Connoisseur?/.activtty 

A Diner's Del ight??/reading & (Questions 

Seafood Fair Taster Report/activity 

It's Good For You! /reading 

Have you Eaten Algae This Week?/acti vity 

Nutrition of Fish and Shellfish/reading ^ . 

Fish Hot Dogs, Fish Bologna and Fish Jerky, Anyone?/redding 

FPC/reading 

Fish as Animal Food/reading 
Sea Food Surveys 

Supermarket Survey , 
Restaurant Survey 

Health Food or Oriental Food Store Survey 
Those All Important Seaweeds! ! I/reading 
Read the Labels/activity > 
.Fishing in the Past/reading 
Fishing--Today/readihg 
Texas Fisheries/reading 
Where Have All the Fish Gone?/reading. 
Fishing Laws and Regulations/activity 
Housing Shortage/reading. 
A Blue Revolution ?/reading 
The Future--Scenario A/reading 
The Futurer-Scenario B/reading 
Buttons/afctivity 
Newspapers, Magazines 
Sctesors, glue • ^ 
Coforing & writing materials 
*Sea Foods 
*Sea Vegetables 

*More information in teaching suggestions 
Major Objectives for^i^the Topic: 

After completing the ^ictivitie,s , the student will be able to: 

♦ 

1.1 cite examples of living marine resources;' 
2,3 evaluate a living marine resource problem man has solved, 
...the'changis that resulted and the new problems that arose", 
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3.2 
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3.3* 

3.3 

3.4 
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if given a living marine resource, to reconstruct its relation- = : 

, ships in the marine environment; 
generate a list of living marine resources that will be-impor- ., 

tant in the future; 
identify the 'living marine resources which are utilized to 

produce consumer products and services; 
identify the consumer products produced from living marine 

resources; 

explain and categorize' ways in which/ 1 iving marine resources 

were used in the past and are being used; * 
analyze the use of a living marine resource through time in 

relation to the values involved and availability; 
describe how the changing use of living marine resources has . 

changed lifestyles; ^ 
compare and contrast the use of living marine resources in * 

different cultures; 
identify and clarify his own value position in relation to living' 

marine resources; ' > 

analyze value positions in relation to I'iving marine resources 

to determine simil iarities , differences and possible conflicts; 
formulate possible future uses of living marine rasources: 
evaluate marine environments on the basis of man's capacity to manage 

them; 

discuss the interplay of the many facets (sociological, economic, 
governmental, psychological and moral) in man's managernent 
of the living marine^ resources; 
describe and identify ' situations where technology has caused 

a change in the dpe of a living marine resource through time; 
if given examples of nvi.ng marine" resources acquisition, to 

evaluate what considerations are important; 
analyze which factors were mtfst important in decision making' 
and how circumstances may change in light of altered 
circumstances; ' , " . 

identify a situation in wKich short' term economic gains may 

produce long term "environmental losses; 
make projections^about the future consequences of man's manipulations 

of the.fliarine environment; } 
identify false expectations about living marine resources; 
appraise their attitudes toward familiar and unfamiliar living 

marine resources;, 
Uryderstand that values influence people's use of living marine 

resources. , , . ' 



The purpose of this lesson is t6 introduce the student to the -living marine 
resources and. their, products in past, present and projected future.. He should 
also learn about acquisition' and .use of the resources. He should begin to form, 
ideas relative to how man can analyze the actions that he tak^s in terms of how 
those actions will effect the marine environment and how, in turn, the change will 

affect man. _^ ^ 

♦ . ■,. ' - ' ' 

Readings, activities and higher order 'and value clarifying questions and/or 
;^Ct1vities are used. 



1.; -These activities can be. used in biology or life science classes to 
introduce algae and marine invertebrates. 

.2. Have the students complete the Are you a Sea Food Connoisseur*? 
activity and discuss it. By the defining a "ridiculous middle" it will 
help slfieer students away from that, position. Complete*the A Diner's Pelight?? 

■activity and discuss the questions as a group or class, 

3. The "Seafood Fair Taster" activity is designed to give the students- ^ i 
the opportunity tp taste foods from the sea, Many people, however, have 
a psychological barrier against eating many kinds of seafoods, even if 
they have never tnied them. For example, algae flavors are not salty or^ 
fishy as might be expected; some might be described as beanlike, nutlike 
or even remind on.e of celery, parsley or grapes.. In this activity, the . ^ 
students will have the opportunity to taste various seafoods in an ' 
attempt to counter such attitudes. Identify the foods only by nurhber and 
do not tell ihe students what.they tasted untiil they have selected their 
top three and the class results have been compiled. ,(In the field testing 
of this activity one teacher's students nominated the seafood as their . 
favorite which was later identified , as octopus. Had they known it was 
octopus beforehand, they probably would not have ta.sted it. Also, many . 
people who have eaten shark like it better than many fish.) 

Sources of food items: 

sea vegetables or seav/eeds, already prepared items made yOf algae-- 
available at Oriental Food Stores 'or health food, stores - • 

seafood--canned (Some of your students. may never have tastltf salmon,. . • 

mackeral , sardines, oysters o^ ptc.) and frozen--supermarke.ts, seafood 

restaurants, and fish markets^ ,,. 
» . ■ • 

FPC--fish protein concentrate--sampl es available from: - Population 
Environment Curriculum Study, 310 Willard Hall, University of Delaware, 
Newark, DE 19711. ^ ' / ' . 

The majority of the health food stores carry dried sea vegetables. 
Some of these are kanten, Nori , Hijiki, wakame, kombu, laver, and agar. 
They may also have teas made of algae, Irish Moss, Bladderwrack and 
dulse leaf tea and crackers and chips made of seaweed or be 'able to 
obtain them far you. 

Instead of or in ajteW-tio'n to tasting individual seafoods you may want to 
have students taste the dishes in which the sea foods are used as ingredients. 
You may even do-*his jointly with the home economics department, ..the cafe- 
teria, parents, or a Community Young Momemakers organization. High school ., 
students may make the dishes and brinq them to school. (Check out school 
policies) Local seafood restaurants may even help. Check it out, they 
an only say yes or no. Those involved in preparing the dishes should • 
eep the ingredients .of their dishes secret. Identify the foods only 
tfv number until after. the tasting. Do not discuss Vhe ingredients before 
tfhe tastina. ' ' ^ 

For* free 3X5 seafood recipe cards and .Shark a s Sea food (contains shark 
r*ecipes) utilizing TejyuL. species write: / > * 



I 



\ 



1 



Seafood Consumer BpeciaTi St 
442 Kleberg Center i 
Texas A&M University / . 

^ : College Station, Texas 77843 , 

The following brochures are available from: 

Marine Information Service 
Sea Grant College Program 
Texas A&M University 
V College Station, Texas 77843 

single copies free,. order by number - 

Stay Slim with Seafood , TAMU-SG-78-110 

Now That You've Caught That Fish... What Are You Going To Do with It ? 

TAMU-SG-76-501 . . ^ 

Freezing Fish and Shellfish TAMU-S6>77-503 ^ ' * 

There will probably be other pamphlets and brochures available .in the future. 

The following are also sources ot recipes: 

The Seayegetable Book by Judith Cooper, CTarkson N. Potter, Inc. /Publishers. 
Distributed by Crown Publishers, Inc. New York. 

(Very thorough description of algae (seavegetables) including description, 
habitat, foraging, preparation, use, nutrients, taste, source and recipes. 
Recipes for snacks, soups, salads, main dishes, side dishes, desserts, 
beverages, etc. ) ' 



The Edible Sea by Paul and Mavis HilU A.S. Barnes and Co., Inc., Cranbury, New 
Jersey 08512 (Information includes: where it is found, how to identify i-t, how 
to catch or gather it, and how to prepare it for the table; and simple and aourmet 
recipes for crus.taceans, mollusks, fish reptiles, mammals, echinderns an'd 
seaweeds. ) \ 

. The Cooking of Japa n by R. Steinberg, Time-Life Books, New York, 1969. 

\ ■ ■ " ■ • 

The Beach Comber 's Handbook of Seafoo d Cookery by H. Zachary, John F. Blair, 
Winston-Salem, North Carol ina , 1972. 

The following, are also sources of recipes: • 
Texas Parks & Wildlife Magazines' 

Smoking Fish, Vol. 31, No^ 5 (May 1973) p. 19 ' ' 

Lining Up a Dinner (Crab) Vol. 31, No. 7 (July T973) pp. 26-29. 
Midnight Madness (Shark), Vol. 31, No. 7 (July 1973) pp. 12-16 
Freezing Seafood, Vol. 33, Na. 4 (April 1975) pp-. 24-26 

Let Seafood Solve Your Mealtftne Problems, Vol. 34^No. 7 (July 1976) p. 16-19. 
Young Naturalist: Coquihas (Coquinas Chowder Recipe) Vol. 34, No. 8 (Aug. 1976) 
pp. 28-31. 

Consumers Try Shark Meat Vol. 34, No. 9 (Sept. 1976) pp. 12^14 
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The f^)nowing FPC-wheat flour mixture can be made at home and used in recij^es: 
4 1/2 pounds (or 18 cups) of all-purpose flour 

1/2 pound (or 2 cups) 5f FPC ^ 
Mix the all-purpose flour and the FPC, sift several times and store in an air- 
tiM container. This supplemented wheat flour mixture can then be used. in- 
i>e recipes that are given beloj^ or in other recipes that require wheat flour. 

FPC-CINNAMON COOKIES ' . ' . 



1/2 cup vegetable shortening 
1/2 cup butter or margarine 
1/-3/4 cups su^ar 
2 eggs 

2-3/4 cups sifted FPC-flour 



2 teaspoons cream of tartar 

1 teaspoon soda 
3/4 teaspoon salt 

2 teaspoons cinnamon. 



Mix shortening, butter, 1 1/2 cups sugar and .eggs . tho'rougiily. Combine 
and sift flour mixture, cream of tartar, s6da and' salt. Sift^dry ingredient 
into shortening-sugar mixture. Chill 1 hour. While dough is chilling, 
mix remaining 1/2 cup sugar a*id cinnamon. Shape rounded tablespoonful s of 
dough into balls. Roll balls in cinnamon sugar. Place 2 inches apart on 
ungreased baking sheets. Bake in moderate oven, 350°F. about 10 minutes or 
until done and lightly browne^. Cookies will puff up then flatten. Remove 
from baking sheet and cool oo/racks. Makes about 40 2-1/2 to 3-inch cookies. 

FPC-CHOCOLATE CHIP COOKIES 



2 3/4 cups sifted FPC-flour 

1 teaspoon soda 

1 teaspoon salt 

1 cup butter or margarine 

3/4 Cup brown sugar 



3/4 cup granulated sugar 
2 eggs 

1 1/2 teaspoons vanilla 

2 packages (6 ounce) chocolate chips 
1/2 cup chopped pecans, if desired 



Combine and sift first 3 ingredients; reserve. Cream butter or margarine, 

sugars,- eggs and vanil la. unti T smooth'and fluffy. Stir dry ingredients 

into creamed mixture. Add chocolate chips and nuts; mix well. Drop level 

tablespoons of dough 2 inches apart on ungreased baking sheet. Bake in 

moderate oven, 375i.°F. , about 10 minutes or until ddne andfta golden brown. 

Remove cookies from baking sheet and cool on r^cks. Makes about 72 2*inch cookies. 



FPC can be used in soups, 
fluffy dumpl ings . 



"I 



In the folloyvtng recipe FPC is used to make light, 
HEARTY SOUP . • / 
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1 tablespoon butter 

1/2 cup flour/FPC mixture 

(8 parts flour to 1 part FPC) 
1/4 teaspoon baking powder 



1 egg 

1 tablespoon parmesan cheese 

6 cups pf chicken broth 

1/3 cup' of tomato sauce 
\ • 



Helt butter. Add flour and baking piowder.. Mix well. 'Add eggf. Beat 
weVl after each addition. . Blend in cheese. Heat broth and tomato sauce to 
boiling. Drop jnixture into the hot broth by 1/2 tfeaspoon at a time. Cover 
lightly. Cook for 10 minutes. .. • 



V- . ' ■ ... • ;. ■ . .. 

4... irfe following pamphlets have- information on nutrition 'and seafood.:. . 

Discover Seafood-Your Guide to Nutrition from the Sea 1978-754-011 . 
Seafoods and Health GPP 822-042 • ... ^ 

From: Superintendent of Documents ! 
U.S. Government Printing Office 

Washington, D.C. 20402 . . ' ' /. 

5. The purpose of the living marine resource survey is to determine ' 
the living marine^ resources available in the community and to .'become . 
aware of them. 

(1) Have the students' survey supermarkets, import stores; health 
food stores, restaurants, and others which you may determine. 
Hav6 students check with manager, or whoever is in charge, ' 
before they begin their survey. He might provide additional - .^ 

, ,help. Also, you may want to divide the suoermarket survey 
into into frozen foods, canned and packaged qoods. 

(2) Or visit a large supermarket, a health food Store and then eat at a 
» seafood, restaurant as part of a field trip. The manager could pro- 
vide the group with information and then'answer their questions.- 

6. In the Read the Labels? activity the students will find that. many 
products have incomplete labels and instead of listing the substances they 
only list stabilizers, etc. . You may want to have the students clieck* ; 
labels in the stores and compile a master list which the students can 

use as a guide. . • . 

7. If you live in a coastaVarea, you may have the students tape 
interviews with local fishermen (oyster, shrimp, tuna, game, deep . 
sea, and other) and others involved in the seafood industry. 'You 
might want to work wi^h a social studies teacher to develop an oral 
history collection including the past and the present. The topic 
possibilities are unlfmited. The English Or speech teachers Qan 

help provide information on interview techniques*. Have the students 
plan the questions they want to ask and possible people to interview, 
etc. . . • ■ 

8. Fishing Laws and Regulations is a simulation activi fy' in which the " 
students determine how different fishing regulations affect the size of 
the fish population. The answers for simulations 1, 2 and 3 after one 
year are given below: 

#1 Millions of fish * #2 Mil 1 ions of fish 

20 (Population size at start) 20 (Population size at start) 

. ^0 {^0 fishing) (25^ removed by fishing) 

20 - . , 15.0 . 

+10 (50% reproduction rate) +7*. 5 (50% reproduction rate) > 

3^1 (-Population size after 22 5 (PoRulation size" after on^ 

one year) ye^r) • . . 
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#3 Millions of fish . ^ . 

20 (Popula»trion size at staK) , 
- 10 (50% removed by fishinq) 
'10 ' ■ . 

+10 (50% reproduction rate) , • . 

20 (Population si28 after one year) ' ; 

» ■ • 

Encourage' the students to design, their own regulations and test them; ' 

generate related questions and answer thejii; and to do additional reading 
and researjjh. ■ ' 

9. The Future activities- are designed to have the" students think about 
the possible aVternativiBS for the future of the living marine resources. 
There are no definite answers. . . ' 

10. Additional articles on living marine resources: 
Texas Parks and Wildlife Mogazine 

Fish ancj Fishing 1 * 

Sail! Vol. 30, No. 7 (July 1972) p. 2-5. 

Deep-sea Snappersl Vol. 30, No. 11 (Nov. 1972) pp. 6-9. . 

Fishing the Jetties, Vol. 31. No. 5 (May 1973) pp. 2-5. t 

Under thff Lights (Party Boat) Vol. 31, No. 6 (June 1973) pp. 2-5 

Midnight Madness (^harkfishing) , Vol. 31, No. 7 (July 1973) pp. 12-16 

Drag Up a Drum, Vol. 32, No. 2 (Feb. 1974) pp. 2-5. 

Tug-of-War with a'^ewfish. Vol. 32, No. 12 (Dec. 1974) pp. 18-20. 

Above the Surf , Vol . 34, No.. 2 (Feb. 1976) pp. 2-5. 

Pier Fishinq at the Tip of Texas, Vol. 34, No. :4 (April 1976) pp. 22-25. 
Learn about Redfish, Vol. 34, No., 6 (June 1,976) pp. 24-26. . 
Don't Over Look the Sand Sea Trout, Vol. 34,; No. 8 (August 1976) pp. 10-11 
Black Drum, Vol. 35, No. 2 (Feb. 1977) pp. 19-21. 

A Favorite with Coastal Fishprmen Vol. 35, No. 3 (March 1977) pp. 20-22. 
Fish Follow the Shrimpers, Vol. 35, No. 6 (June 1977) pp. 2-3. 
Fishing the Underwater Cities, Vol. 35, No. 7 (July 1977) pp. 10-11. 
Hide-and-Seek Fish, Vol.. 35, No. 8 (August .1977) pp. 13-15. 
Winter Fishing, Vol. f6. No, 1 (Jan. 1978) pp. 14-15. 
Fishing Sea Rim, Vol. 36, No. 2 (Feb. 1978) pp. -6-9. 

Management, , Resea rch, Problems and etc . 

Biological Overfishing, Vol. 31, No. 6 (June 1973) pp. 16-18. 
Fish Graveyard, Vol. 31, No. 7 (July 1973) pp. 16-T7. 
Hatchery Redfish, Vol. 31, No. '9 (Sept. 1975) pp. 24-26. 
Coastal Creel Survey, Vol. 33, No. 6- (June 1975) pp. 22-23. 
Mariculture, Vol. 3-3, No. 9 (Sept. 1974) pp. 12-14. 
Gulf Shrimp Patrol (pp. 14-15) and A Coastal Mystery (pp. 18-20) 

Vol. 34, No. 10 (Oct. 1976)." 
Tracking Shrimp, Vol. 36, No. 7 (July 1978) pp. 22-23. 

tiational Geographic Magazine 

Giant* Kelp, Sequoias of the Sea, Vol. 142, No. 2 (Aug. 1972) pp.. 251-269. 
Life Springs From Death in Truk Lagoon (pp. 578-603) and From Graveyard ' 
to Garden (pp. 604-613), Vol. 149, No. 5 (May 1976) 
. Where Would We Be Without Algae?, Vol. 145, 1^. 3 (March 1974) pp. 361-377. 

/ 



TOPIC TItlRTEEN-LIVING MARINE RESOURCES * ' / , . . 
• A SEAFOOD CONNOISEUR? 

■ » ■ .... 

Cotaplete— , " 

"Are you a Seafood Connoisseur? activity, 



Share-- 



Ratings with your .classmates. 



Conduct- 



A sjurvey to deteVTnine how others, in your 'coniinun>ity ,f eel about 
"seafood by using Are You a Seafood, Connoisseur? form. 



Read" 



A diner's Delight?? 



Answer-- . 

. V* • " 

Tj|>e questions. . • 

Taste-- , . . .. , ' 

The seafoods in the Seafood Kair, 



Select-- 



Your choice for the ton three seafoods bas.ed^on your tastes. 

} ■• ■■ ■•' . . ■ . ■ 

Complete--' ^ ' , ... * . * • . • 

' THe Seafood Fair Taster Report..' * . T 



Share-- 

■ ^ ■ • ■ 

,Yoar report with your classmates 



ARC YC)U A SEAl=00b CONNOISSEUR ? 



Place your'''in:^tia-ls ofi t^e* 1 ine that; represents your position'.' 

• Wotuld Never, . Would Eat It ' 




Eat It • 




Algae '•*- 
Barnacles' 
CI ams. & Qiiahogs 
Crabs 
Co,nch ' 
Eels ■ . 
.Fish ' • . 

Jellyfish.-'' 
Kelp- . • 
Limpets & Chitons 
Octopus* <f, 
Ocean Perch .. 
Oys ters 
\ ^ Perwlnke ; 
' ,Sea Anemones 
Sea CucuniBer o 
Seel Urchin 
Seal,; op .-'I 
'''Shark ■ - 
•V Shrimp ■ 4 
-Vskate«s S- RS-ys ' 
■ •\ Squi d- *^ 

\T u r 1 1 e 
. Vh,ale • , 



- 1 



3 





For .how many \marinfe organ i sms* did yo-uVpui-^your initials in 
the f aiilr i ah.tl col umn or ^5? , - ^ 



the f aK|ri gh,t\ col umn or ^5 

\ - ■ . - - . . . • ■ 

Ift you said *STixt"een or more^ you are on vyouif way to becoming a 
seafood .connoisseur. Congratul ati ens ! 

,Ho'w many tha marine tjicga.ni sms hav^ yofj actual 1 y eaten? 



,.Ifjrou ^'aid betwteeji 6 arid 9, then you- are j us t .average on 
the world standards: - , • 

* \ ♦* « % ■ ' • - ' ■ 

For" how manV mariVie orSahisms did you put your initials in 
the 'far left.coluftin (^1)^-- you would never eat? . 



Wtiy would you neveV eat some, marine organisms? ^ 



W;oui4 -yau^- consi<aer tasting them? 



7it 



Why or why not? 



1. < 
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A DINER'S DPUIGHT ?? 






Appetizer . , 

Fried sweet' kelp chips 
Porphyra chips ^ 
.Toasted Kim ^ • ' 
Ham and Latninaria rolls 

SoUps 

Chilton, soup 
. Jrish moss soup 
Dulse mi sO'SOup " 
Pacific sea vegetable soup 



Kai 



lads- 



antan salad 
Sea lettuce salad 
Sea Grape salad 
Irish Moss tomato aspic 



THE MENU,. 
Entrees 

5 varieties of fish 
sea squirts 
s,G-a urchins ^ 
° sea cucumbers 
squid cacciatore 
limpets 
octopus 
eel 

perwinkles 
oys Iters 
clams 
mussel s 
aba, lone; 
Iambi 
shrimp 
crab 

lobster ' 
. shark-terikyaki 





Dishes 



^and dried squid ' 
in sweet and 
'sour sauce • 
Sea "vegetables Tai Wan 
Stir-fried Irish Moss 

Desserts 

European stpr'icot candy 
Ir^h moss mousse 
LimQ^agar dessert 

Beverages 

Hot dulse lemonade 
Bladderwara.ck tea 
Sea Moss Xocktai 1 
Korean spiced tea 
Yogurt drink 



This menu would delight diners in J apan , • C h i na , the Carribean, the 
Mediterranean and even France and Jiexico. The Japanese, for exampl 
eat n4ne se,a mammals, s i xty- three Ipec i es of fish, eight vqrietie^ 



e , 



of shellfish* three kinds' of 
a 1 so 'ha V^eaf ood each da.v so 
•seafood restaurant..: 



clamsi and :two of shrimp, 
there i s no such thing as 



Each home 
a Japanese 



Even thouS'h '(]reat numb"?) 
coasts of the Unite(t S 
more to eating ^seaweed 
There relatio^^"""" 
So mayoe we overweig 
*fish may improve our 
by eating foods from 



s of these marine organisms live off the 
tes, they ar»e not. eaten. There may be 
and sea urchins than a dietary treat, 
p between, the fiSh diet and low heart disease 
t Ameri can's .who favor meat and pptatQ|S over 
healtfh as well a§ adding variety to ocir'.life 
the sea. 



Answer the questions on the back of the page, 

1. 'How- woul d' you explain the differences between the way you think 
of marine organisms a-nd the ivay the Japanese-^^and others use marine 
organ i sms as . food? • . - f . 



2 Why i s food from 
like tb.e Japanese? 



sea 



3 ■ Could: 
Woul d; you 



you .".T„i ve 
do itr 



a 'part of every meal for 'some peopl e 

\. • • 



ih"Jap9n wfth a family and §a| their meals? 



4. What effect do you think advertising would have encouraging people' 
to eat a gr*eater variety of"*marintf organisms like, the Japanese? 



i-^ - • ■ ■ ■ • - . 

SEAFOOD FAIR TASTER REPORT 




Put an X on the point on the 'line that repre^sents your 
feelings about a food item. * ' 

Try to -guess the main ingredients (sea foods) in each of the 
foods that you .have j ust 'eaten List th^em in the column on 
the right.. . ^ • . . _ 



Number Di^s.lik'ed \ ^ . " Liked 
of»the 'the* • Not' th^e Ingredients 
F>0Qd Item Ta.stt Sure - - Taste : . 








■% 




' — 










— — — ^ t 










4 






• 


• ' 





\ 



1. How many items did. you like? 

8 

2. How many items did you.dfslike? 

3/ For how- many dishes did you get the ingre.dients correC\i? ■ 

'4. ' "Did any of the ingredients surprise you? If so which pn^?^ 

5.. What changes in your ideas\about food from the sea have 
taken place as a result of the seafood fair? 



« ^ •••• 



6'- WhieVdishes. or tngredi ent.s do you think coul d'^become an 
••?*v« irop(TT-.taTit;.pa»^'t of food, production and .nutrition, in 




■ -v . 

TOPIC THIRTEEN-LIVING MARINE RESOURCES 

• FOOD FROM THE SEA 

* M «• ■ ■ ■. ^ 



Read and Discuss- 




It's Good For Yoirl 



Complete-- 

. Have. You Eaten Algae This'weekt 



Regd and Discuss-- 



Nytrition of Fish and Shellfisfi. 

Fish Hot Dogs, Fish Bologna and Fish, Jerky, Anyone? 

FPC. 

Fish as.Aniina.l Food. ., ' . 



Answer- 



The questions. 




List- 



Several steps you wo'uld suggest taking to increase the use of 
marine algae and organisms 1 i^e the s«a urchin in the United 
States. ' T 



Conduct-- 

One of the seafood surveys'to determine the 1 iviny marine- 
resources available in youi^xomrnunity* Remember seafood" in- 
cludes both plants and animals. 



Share-- * : > - 

* The results of your survey with your clas/^. 
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IT'S GOOD FOU YtoU ! 



MEMORANDUM ., 

TO; • .Captain Seaborne 

FROM; Sally Seaweed, Nutritionist 

SUBJECT:' Response to your request on nutritional value 
of sea vegetables (not seaweeds') ^ 

Today as we learn more about nutrition, we know that sea vegetabl es 
are excellejit foods and often better than food from Tarid. Nutrients 
irv ^eawater are constantly renewed by nature. The plants themselves 
can concentrate^ parti cul ar elemejtts present from the surrounding ; 

'^'waters several times greater than the amount found in the seawater. 

•they are rich i n, v-itami n s A, B, B-jp, C, D, E, Niacin and others. 
Liver which is the . richest animal sou rce of v i tami n B, 2 contains 
less than do some green algae. Som« sea vegetables have mq^e 
vitamin C than lemons and more v i tamrn' A^^than chicken eggs. The 
oils from sea vegetables contain a thouTand times more vitamins A and 
D than, cod 1 iver oil . . " . 

The sea vegetables contain highly digestible proteins. Some algae' \, 
'contain more protein than equal amounts of rice or soybeans. They 
al so -conta i n very little cholesterol and are low in c^ilories. The 
sea vegetables are rich in both minerals and trace elements. Some 
ct)rvtain antil^iotic compounds which slow the_growth of. bacteria'. 

They vary in taste just as land vegetables do. Some taste like beans 
nuts, o.r celery. Man-yhave a delicate taste when they are fresh. 
Their taste- changes when they are dried. *■ 

Most, everyone eats algae ei the^*' di rectly or indirectly everyday. V 
Exl^racts of marih^e~Blgae a_cX'''o^."^ "i" practi cal 1 y every type of 
prepared food item from ice cream; puddings, salad dressings, breads, 
dii^t foods, cheeses, sauces, fruit juices^ dehydrated mixes to 
toppings to name a few. • MtJstof these fopds/ conta.i n thickners 
or sta bi 1 i zers deri ved from "marine algae Wxracts. Knowing this, 
» perhaps, it is not such a big lea^to think of eating the whole 

plant. ^ Marine algae have been' eaten since the beginning of history ■ 
. by. people who relished the ^di f f erent tastes and textures. They 
appreciated thes^e sea vegetables the same way We have appreciated 
laQd vegetables. In man7 parts of the world the edible seaweeds 
-are appreciated for what they truly are, sea vegetables . Seawe'fed 
is not an appropriate term-, . . 



patain Seaborn^e, '! feel that sea vegetables are an excellent 
food resource and they are good for us. -So the farming of sea 
vegetabl es *o^n help provide food for the world. 



HAVE YOU EATEN ALGAE THIS ^EEK ? 



Place a check 
past week. 



by each item below' which you have eaten , this 



>»*» 



Da i ry 

Ice cream >•. 
Mil k shake ' 
Sherberts 
'Ice pops 
Chocolate milk 
Puddings 
Cottage cheese 
Cream cheese 
Yogurt 

Packageable milk 

* ■ 

Beverages 

Soft drinks 

Fruit juices 

Beer foam stabilizer 

Beer clarification 

Fining wines 

Agi ng of Spirits 

Candy 

Candy gels 
Caramels ^ 
Marshmallows 



Ba kery 

Bread doughs 
Cake batters- 
Doughriuts 

Pie f i 1 1 ^ngs r • 

Fruit fillings 

Doughnut glaze 

fieri nques 

Cookies ' 

Cake fillings/toppings 

Frozen pie fillings 

Dietetic foods 

Starch free desserts 

-Sal-Bd'/ French dressings 

Jellies, jams 

Puddings 

Sauces 

Candies 

Vegetable & health 
foods 



Dressings, Sauces 



French dress 1 ng 
Sal ad. Dress 1 ng 
Syrups , toppi ngs 
White sauces 
Mustard 
Catsup 

Meat, Fish 

Canned TTshi'meat 

Sausage ingredient 

Mi seel 1 aneous 
Jams , preserves 
Prepared cereals ^ 
Processed baby food 
Soups 

Frozen foods 
Synthetic potato chip 
Fountain toppings 
Artificial cheeries 



How many items did you check? 

The items listed are some which contain at least one of the four 
extracts from marine algae. These are a,lgin, furcellaran, 
carragenan and agar. Since you already eat extracts from algae 
would you consider eating the whole plant? Why or Why not? 



NUTRITION OF FISH AND SHELLFISH 




MEMORANDUM. 

1 t 

po : ... Capt.ain Seaborne 

FROM: Shelly F-ish, Nutritionist 

SUBJECT: Nutrition of fish a nd s hel 1 f i s h . 

Throughout the time of man's existence fish has played an 
important role in his diet. Until recent years little attention 
had been given to the nutritional and dietary value of seafood. 
Nutrition is a k£y to. good health.. Fish and shellfish are • 
a storehouse for most, of the nutri-ents that are rfequlrad by 
the body. Seafoods contain gener'ou.s amounts of these nutrients. ' 
-They are ;del icious .and satisfyi'ng to .the -.dPPet i te and taste 
when they are properly prepared*. 

V " " ■ • ■ ■ ► •< " ■ ' 

Seafoods have proteins of excel 1 eht quality and they are easily '• 
digested. Therefore fi,sh is i ncl uded i^n- many sp'ecial diets for 
yoiih9.ch.ildren, elderly people'aTicI peopl w i th digestive dis- 
average 
protei n 



orders. An 
thdjO enough 



serving of most seafoods furnishes more 
to meet the daily needs of the body. 



The fat content of sea food , i s very lo'w. This makes seafood a 
dieter's delight since it is low in cal or i:es. compared to meat. 
A'3 1/2 ounce serving of finfish has 101 calories; crab, 81; 
shrimp, 158;. pork chops, 298 ; and beef* 303. The- small amouijt ^ 
of fat in seafood is unsaturated y» 1 ow in cholesterol, easily 
digested and is easily used by tn6 body tissue^. ^ The fats are 
soft and most! y -polyunsaturated .• If eaten several times a week, 
seafood wil 1 neutral i ze the harmful effects of saturated fats 
from other fqods in the di.et. It wjll actually reduce the 
cholesterol level. This has led heart speciayi%|LS to recommend 
that tliiei r.pati ents "eat more fish in place of me?t. Fish is also 
a good' source of vitamins A, D and some of the B's. Tbey are • 
g'obd sources of mi nera 1 s such as mag.nes i um, ..phosphorous j'^' ron 
and , copper and low in sodium and chloride. Fi 5h ^and" shel.-l f i sh 
:Can' be.used in- low sodium diets. Many shellfish have more, mineral s 
than milk. ■ • . , " ' 

Doctors have found that tjje juices 'and meat of oysters, abalone, 
cl ams and. other mollusks conta.in a rich source of a substance" 
;that destroys disease germs. They have also shown tha<t ihe 
*subs.tante protects against influenza viruses and the cold sore 
.Virus. More findings. are sure to come. Captain Se.ciborne, I 
am convi nce^d that fish and shelTfrsh are go-od for us. " 




Chefs from restuarants and hotel s sampl ed the newly developed , 
seafood chowders, fish broth -and fried fisWcrispies all 
made from white sucker,. The verdict was good. These producVs^ 
^will soon be produced and marketed commercially. 

W.ork is underway on developing other products such as fish hot- 

"dpgs, fish bologna, fish luncheon loaf, fish jerky, fish sticks, 

^^*weet and sour fish, Swedish fish balls, fish balls in tomato 

saufce, fish cakes, sloppy joes, fish sausage, fish chili and 

fish chips. They are all made from underutilized species of 

fish.. According to seafood researchers, this is how fish which 

are presently "underused" cout^ be used. These underused fish 

such as suckei?," croaker , spot, mullet, Spanish mackeral , grey 

trout and others could be used to provide a low cost, low fat, 

and high protein food. It would also create a market for resources 

currently left in the sea. 

. ■ ■ . ■ • / - 

/ 

Nearly every time a fisherman pulTs in his nets many fish are 
caught, in which he is not particularly interested because they 
are too small br because there is no market for. them. The 
fisherman either throws them back or packs them on ice as he 
does with the rest of the catch.- For example, one estimate is 
that along the Gulf coast nearly 19. pounds of fish are thrown 

. overboard for -every pound of shrimp caught. This means^._ 

'approximately 750 million pounds 'of fish are thrown away each 

• Do these fish have to be, wasted? The discarded fish are a 
resource that. can become dollars by converting them into products 

• like fish bologna, etc. There is probably no . fish today that 
can^T-^e sold. It is just a matter of promotion.' Fish bologna 

.would contain nearly 50 percent more protein and less than 
•one-third the calories of the same amount of . meat bol ogna . 
So how about a fish hot dog? . ' 



F P C 



Fish protein concentrate! FPC ) is an excellent source of 
high quality, low cost animal protein. It is ipadi by pro- 
cess'ing this whole bodies of "trash fish". These f1sh such 
as hake, se^a robins, skates and others- are ^o^-aeeepted as 
food by man'. This is either because of traditional prefer- 
ences .or because of their small size which makes processing 
expensive. . . " 

FPC is odorless and can FS^stored indefinitely. -It does 
not; change the taste c^r character of food. It can be used 
in foods to improve the quality and increase the quantity of 
protein and mi nera 1 s. wi thout increasing fat content.. A 
mixture of nine parts of wheat flour and one part of FPC 
is three or four times more nutritious than just wheat flour 
alone. This flour can be used to prepare foods such as 
bread, cakes and cookies. 1^, 

FPC can be used to for.tify many of the cerea-l products, 1 i-ke 
bread, pasta (macarc^ni products ), crackers , cookies and 
sauces. jThis could increase the world's available 

protein. 1 At the samej||dme it makes very efficient use 
of a catt:h of fish by rising all parts. 



FISH AS ANIMAL FEED 



Currently in*the United States, each person eats an average 
of 11 to 12'^pounds of fish per year. The, largest portion^ 
eaten is frozen breaded fish. However, the largest volume 
of fish is eaten indirectly. More than 55% of the fish 
caught by U.S. fishermen becomes poultry, and livestock feed. 

Since fish meal is high in nutritional value, it is part 
of the diet for young chickensand turkeys. As a result, 
chickens and turkeys use about 85% of the fish meal available 
in the United States. Five .to ten percent of the fish meals 
i s used f or pi g s . 

Fishery products are the essential raw materials for the 
pet industry. Canned cat foods contain from 2b%-]00% fish. 
Pet birds are also fed fis/h-based feeds. These are. usually 
made from crab and shrimp wastes. , 

Since fish have high protein and low. fat levels, they are the 
main ingredient in' feeding fur-bearing animal^., especially 
mink. Fish make up 40-70X of the food fOr these an'i mal.s .... 
Yes, over half our fish catch goes to feed other animals: 




QUESTIONS 



If you are trying' to lose weight why would food from 
the.sea be good to eat? 



Why may eati/ig sea vegetables and marine organisms 
be better for you nutritionally than land vegetables 
and organisms? 



Discuss the statement "Food from the sea is the world's 
insurance against starvation." ; 



Why do you think'that we aren't eating or gathering 
sea vegetables to sell in our grocery stores along 
with the other vegetables? 



How do you think we should go about getting more people to 
eat sea vegetables' and' the edible marine organisms which are 
not eaten by many Americans? 



SUPERMARKET SEAFOOD SURVEY 



You will be.looMng at several sections of the grocery store 
for products frdm the sea. Divide your paper into 3 columns. 
In the. first Column list the item. In the second column list 
the marine organism(s) which i$/are the ingredients. In the 
third column list. the weight and the price of the item. In 
your. survey check the fresh foods, frozen foods, canned goods, 
imported or- speci al i ty foods, 

Giieck with the manager^and see if you can learn: 

1. Which seafood items were the most. popular 



How do they obtain their sea food? 



What determines whether an 'item is addend or' removed 
from the store's stock? 



What is the price per pound of fish, shrimp, 
steak, roast, chicken, and pork chops? 



5 
6 



Which is cheapest? Which is the mos t *expens i ve ? . 
Wh^t were the most unusual seafood items you found? 



In which section did you find^more food from the sea: 
fresl>, frozen, canned goods, etc.? 



How inany item's did you fi/id in each section? * 

Was thre number of items mre or less than you. expected? 




RESTAURANT SEAFOOD SURVEY 



Divide your paper into 4 columns. In the first column 
list the items on the menu which contain seafoods. In 
the second column list the marine organism(s) which is/ 
are the ingredients. (If the menu only states that it ' 
is broiled- fish, see if you can learn what kind of fish 
is used.)' In the third column \ist the price of the 
item. Since the price will depend on. amount,' preparation 
time and ingredients in column four rate the marine 
organisms as to cost. I'-most expensive, etc. The 
manager may or may not be able to tell you, this. 



lyT Which seafood items were the most popular? Why 
' was this most popular? 



3. What determines whether an item is added to or 
removed from the menu? 



Questions : 



How does the re'staurant obtain its seafood? 




4. 



How does the seafood compare in price to non- 
seafood items?' 



\ 



\ ■ . ■ ■ * 

HEALTH FOOD^R ORIENTAL FOOD STORE 
SEAFOOD SURVEY 



Divide your pdper into 4 columns. In the first column list 
the item. 'In the second column list the , marine organis,m(s) 
which is/are the main ingredients. Jn tlje third column list 
the amount and cost of the item. In the fourth colum list 
so.ine uses of the item*. » , 

AsK someone to help you if possible, since you may not 
khojw^if the it'em is from the sea .or not by its name. 

Questions: , . 

1. • Which seafood items are the most populdr? 
Why is it the most popular? , - 




2. From where and hoW dp they obtain the items? 

■ ■ . • • % 

3. What 'cletermines wh.ether an item is added or 
removed from the store, stock? 



4. What were the most unusual seafood items you found? 



5. Who are the people* that buy the seafoods here? 
What will they be using them for? 



■r.h\ 
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Read— 



TOPIC THIRTEEN-LIVING MARINE 'RESOURCES 
WHERE WOULD WE BE WITHOUT THE. ALGAE? 



Those All Important Seaweeds 11 



Determine-r 



.Which products .i.n your home contain algae gfels-^ Read ttie Labels 
activity. , , . , 



Answer— 



T)ie> questions 



ERIC 
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THOSE ALL IMPORTA^IT SEAWEEDS II 



c 



V 



Vlhe marine algae or sea vegetables are n^t j^st a j»t)urce 
of food for man and ajiima"ls. In fact/ril/oet t>fat you 
cannqt get through a day without comingylrr coiitdiCt with 
something made from a seaweed -xl)! loid /OraeU4ng compound. 

> '''^ 

Sea- yegetabl e gels (algin, algitpat^e, 
gelation) are found in our kitchens, 
^el s , dompl etely unaware^ tl^at they a, - - , . 

foods. Some "ofi^these are yogurt , ciiocol ate milk, ice cream, 
marshmal 1 ows , candies, bread ,. co^^i ngs for canned, 
meats and fish and even md•^e 



•^geeni h , .agar and 
eat the*se algaef* 
in our* prepared 



Historical records show that/ the use, of seaweeds in agri- , 
culture is vi^ry old and wi/fespread wherever there .are, 
rich' suppl ies . They are/used not only for foofcl but also 
as a fertilizer for the/soil. Ca.ttle, poultry and p1g feeds- 
are produced from drie^ seaweeds *by gri r\di ng . them into a meal. 
This is mixed with o/dinary food to, give a 'bal anced diet since 
the seaweeds contaj^ minerals anfl trace elements^ 

In recent years A liqgid extract^of seaweeds that is high 
in nitrogen ancr potash but low ivn phosphorous has appeared. 
This'vseems to/increaise resistance of tte crop to .abnormal 
temperatures/ aphids attacks and, fungus* di seases . It. 
even helps.^lants take nutrients f t*om the so i 1 . There is some 
indication/that cows fed on grass fertilized by Seaweed 
ferli 1 i z^'r ,are healthier.- . ^ 

/ . •■ • ■ ^ ' • • ^ ' ' ' , f 

'Sejsiw«ee4s are also important in incjustry. Some of- these uses are 

the brewi rrg 'of a 1 cohol i c , beverages , cosmetics and shampoos. 
Also in the mqking'of linoleum, artificial leathers and silk^, 
in^ulat-ion, water-base painf^s and ^ceramics. They are iriiportant in 
paper products for packaging milk, buHer and frozen foods, au«d 
the a'dhesives in paper bags, gummed tape and decals. In medicine 
they are used in blood anticoagulants and a-s 
Another potential use of the , algae is in the 
in space crafts. These are a f ew .exampl es . 
wi|uld take several pages. It seems the uses' 

f«r lack of/the ri ght- seaweed , or oun knowledge » 

inHortanti pferhaps aS much as 90, percent of a 1 1 , (ihoto-synthes i s 
^16 acconipl 1 shed' by algae,." <^nd i n the sea, as the -'ve^etabl e part 
0? pi ankton, they are the food upon whi c h a,l;l ■ 1 i f e depends . 



Si cul ture medi a . 
ma intenarnce of 1 ife 
-To I'i'St them all* 
are only limited - 
3ut ^eyen. more 



ERIC 
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Let's see how-many products in our^home haVe--sea vegetaH)le 
(algae) gels in them. Read the labels to* determine the - 
ingredi ents ,1|n a product. If the product listsi ,algin, 
alginate, car;rageen i n , agar or gelatin-. as an ingredient 
then i't conta'ins an algae gel. 

\' . . 

Divideyour paper into three' columns. - In the first column 
list the item which contained the algae gel. , In the second 
column, list in what room of your house the item wa^ located anil 
in column tfiree. pi ace a check* maric if you- bave u&ed the item, 

A Remi nder-'^Check al 1 labG.led products--pharmeceuti cal , 
all ,dai,ry products, beverages, bakery, candies, dress.ings, 
•sauces di eteti c foods , meat and 'fish. Droducts (sausages and . 
canned . produ'cts ) , soups, baby food, jams, cosmetics and 
paints. One problem you will face is^that many Isabels do 
nbt.give complete information. 



haVe--s 



1. How |-many products in your home 
many of they? clo you use? 



coritai* algae gels? How 



What effect cou\d thermal pollution and toxic chemicals 
fr*om industry f^aye on the algae and products that use 
a 1 g a.e g e 1 s ? 




./ • . ■ 

Along thai! east coaHland the west coast the algae are 

merou.s. However ,\ ^,s .we round the Gulf shore from Florida 
N^-jftward ^Loui's i ana we'v fjjl nd <the Mississippi river and other 
f^i vers, .have had. a s.tu^t i ng ^effect . Algae are found mainly 
on the wharfs, pilingsi 'and jetties. Can you explain this? 

.; ' ' ' \^\\ • ^ 




\ 



4t . What would be the ^advantage of usi ng .gel abi'n made from 
( al.gae in^t'^d ot .artimal ^el-s* made frgm "tioofs and c^rt i lj:age / 
of. anim'a.ls^ ' " . 



X. 
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TOPie THIRTEEN-LIVING MARINE RESOURCES 

FIS-HING 
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Read grid Discuss-^- 

) Fishing in the Past, 
p'ishing— To^ay. 
The Texas Fisheries. 
W^ere Have All the Fish Gone? 

Optional 

Plan and Conduct-- . . ' • : ^ 

Your interview of individuals involved in the fishing industry, past 

and present. 



Report- - 



Set up-- 



Answer- 



Redd--. 



Report 
Write-- 



Share-- 



On your i>ntervi£w results .to the class. 



Model fish populations in tl^- Fishing Laws and ^Regulations activity 
to determine how different Wishing regulations affect the size of 
fish populations. 



The questions 



Article in Texas Par ks & Wildlife on fish-ing or fish. 

— r . 

On the article you read to your Jllassmates.., 



A short story on a day in the lif,e of a fishemiaji. 
Select one of the following fishermen: 

Oyster .1 . , . ^ • 

Shrimp 

Tuna . ' . • ' ' -.jjt^ 

Game . ▼ 

Deep Sea 

Factory Ship * • . j 

Lobster ■ ' , 

And cithers * ' • , 



Your^story with the class 
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FISHING AND THE PAST 



Early'man began to fish about 10,000 years ago. He fished 
liKe other land animals. ,H€ would grab his prey out of ttie 
Wdter'with hi's hands.. Clams and oystei^s were probably the 
first seafood man ate.. Then hooks and nets and other simple 
tools were invented. ^ . , . 

The Karankawa Indians of the^Texas Gulf co*asv^ col 1 ected oysters, 
clams and other shel 1 fi sh with their hands. They, also used 
the bow and arrow and boats. The early Texas settlers used 
hooks 1 i nes , 'ne.ts and, boats. With these simple methods, 
man did not wipe out his food4Sdpply by overf i'Shin^. 

Early man had a knowledge of marine 1 i f e-cycl es. ana^ mari ne 

behaviors. None of the tools he used are of any value 

wi thout^ an' understaiTdipg of where and when the^fish will be. 

These early f i sherm'en*xoul d not have seriously overfished an 
area. Yet.,' they knew that overfishing .could affect their ^ 
food supply* and had to be avoided. They discoyered the . 
first laws of ecology. They wove these inta'their religious 
.beliefs. To disobey these laws was to risk the anger of ithe 
sea go(Js. Fish were not tak'en during 'spawni ng> season , a ., 
number of young had to be tossed back", a.nd no' more fish ^; 
could be taken than could^be eaten. 

a * • «. . . 

However, with the advance of technology, beginning with the 
harpoon gun, this began to change. Modern fishing equip-- 
ment and ways have led to the loss of the, o.l d ways and . . 

traditions, which respected, the creatures of the, sea. '. 



flSHINQ-^-TpOAY 



Today the living animal resources of the oceans are ..being 
hunted by a variety of vessels' They vary in size and com- 
plexity. They range from a South Sea island dugout to a 
Russian factory ship over 700 feet long. The design of* 
th.e fishing vessel Js determi ned :iby the speci.es of fish it 
.wi Tl catch . * ' 

In the past, 1-ocating fish wa.s difficult and an experienced 
cap'tain' was probabl-y the best asset a boat could have. 
Today el ectron i cs 'and space technology are used to find 
fish. €cho-^oundi n^ i s used to .ITDcate-.tchool s of fish.* 
Sensitive cameras on hi gh-f ly i n-jj, plajies'and satellites 
are usea to record the disturbance of bi\oluminescent plank'- ■ 
ton caused by schooling fish.^, Ultrasensitive mi crophones/ are 
used to pick up the locations .of fish,. 

The Russ-ian fishing^leet operates like a naval operation. ' 
Adm"i n i st rators .direTt fishing activities in each of tlje , - 
majoh seas 1 i ke commanders mrfvi ng their forces in battles.- 
As many as 300 ships will tra^veV in a. group accompanied * 
by factory ships" and transport vessels. • 

T,he factory ship begins proces\sing the catch as soon as it 
is taken on board from other vessels. .One s^|ch factory 
s^^hip, which IS' 540 feet long, is able .jto* salt 200 tons of 
her-rin^i; process'150 tons of fish- intq-%eal ; filet 'and 
freeze TOO toi\s of -bottom fish and nianu*f acture 5 tons, 
of fisrh oil, 20 tons of ice and -VOO- ton s of distfilVed 
water.'ali in one day. The Ru.ssi.an 'government pays''for the. . 
fleet which' puts other fishing naltions and the fish at a 
d i^sadvanta^e . . ' . , > ' ' . ' 



THE T£XAS, FISHERIES 

♦ ■_■ ■ • ' 

Ttle Texas *coiastl ine has a total estuarine and coastal lagoon' 
aHea of 2100 square miles. . This area the major spawning 
■gr^ound- and nursery for 70. percent of the fish population of the 
Gulf of Mexico. Shrimp also live in these larg.e fertile areas 
during their early life until they are Ici.rge enbugh to enter* the 

Gul f ,of Mexico. ' . • - . 

<■'' -111" ■ • * ' ■ 

J; 

Fishermen from mfffl.y, ..state s and several countries earn-their .. 
J 1 vi ng- shr imping/ 1 he producti ve . Texas btiys and nearby Gulf, 
^hrimp is the m(^'st valuable fish product in -the United St-a't-es, 
with Tex-ast and- i,6u i si ana 'being-th.e top two shrimp- producing 
Uates. : ' ,/ ; . . V • • , / 

Shrimp, oystej*s* f1sh and c.rabs^re pari; of the Texas' fish catch 
Shrimp, however, make'up about 90 percent of .the state's 
commercial . catch. Shellfish („shrimp, oysters, crabs and sqLid) 
totaled over 83 million pounds with a value of over $113 mi.llion 
in 1975-76. Fish, taken commercially totaled over 8 million 
pounds with a va,lue of $2.8 million. The commercial fish 
production on the Texas coast could ^be increased several times • 
above the. present level wi thout' seriousl y a.ffecting the supply. 

'Although Texas has one of the largest fishing industries of 
any state in the United States,' i.t is ^till small compared 
to other industries. The seafood industry is very * important 
to the coastal economy. It produces millions of dollars in 
•income, and. empl oys over' 15 ,000 people. 

■ . ■ >• . ' '•■ • '■ ^ ^ 

Problems do exist. The production of shrimp and the GuJ f 
f1 sh depends on the .co,ndi;ti ons of the bays, and- estuar i es . 
Therefore, both pollution and changes" in the estuari ne en- ' 
viron'ment such as dredging ahd.fiTling can have bad effects 
on producti on . • • . . ^ • 

' . • : . . : " : " . ^ 

Every year the Texas , shrimpi ng industry 'catches an estimated - 

5D0 million pounds of fi.sh. Many o'f thfe'se fish are sm-all 

and, presently worthless. The devel opmen t 'of fish 'protean 

concentrate, fish meal, and possibly fish sausages may be 

'ways to use these fish. Research development for 

use of these wa5.te._fi5h is needed. Muckj can be dorne to,. 

improyie the Texas fi sheri es . ' . ' • 



WHERE HAVE THE FISH GONE? 



Early man began to fish almost 1 0 ,.ftO0 years ago , ^but the 
technological and attitude changes now threaten the.^ survi val 
of sbrive of the 1 iyi ng . resources of the sea. . I n tfwev 1 00 years 
from 1850 to' 1 950* the world ffsfi catch increased-^lQVtimes or 
25% every 10 years.' However, in the lO^years from 1950 to 1960 
it doub.led. I.t doubled aga In «f rom • 1 960 to 1970. 

There has been no great increase .since 1970. Over- 
fishinq has taken its toll. At least twenty species of fish 
are close to being or have been overfished. Thes^ include 
tuna, herring, cod, ocean perch, haddock; anchovy and others.. 
In fact, by the 1980' s there may be no heal thy ♦f i sh suppl ies 
left. . : : ' 

An example of jwhat is happening occurred >n 1 965«. The. large 
Russian fleets moved into the northeast coast o.f the United 
States and ^took tjremendous amounts of haddock, a fish 
valued by American and. Canadian fishermon. - The International ^ 
Commission for Northwest Atlantic Fish^eries attempted to ^' - 
regul ate the haddock catch, but th,e Russians' disregarded 
this. By, the end of V967 , the Kussians-had almost wip-ed the 
fish out. It is estimated that the 1 963 catch of haddock ' al one 
could have supported jthe U.S. and Canadians for 10 years. 

It has been charged. that the Japanese have been seriously 
irresponsible a,nd have shown little interest in conservatton 
Thei r research seems to Tie, only in devel.opiilg and expanding ;^ 
the catches . ' ' . ■ 

■ \ ■ . /•■;•' 

In North America and Europe, -Gons:ervati oni sts are asking: 
"Can the oceans support massive fish'takes? What is the 
morality that urges us ,to take as many fish. as we can--- 
because if we don't the Russians or Japanese will?" Jnly quick 
and close cooperation between all nations can prevent the 
destru^rt-tan^ of .the fishery resources 'of the world. / 



FISHIMG LAWS AND REGULATIONS 



Fis^iing laws and regulations are- designed to maintain healthy 
fish populations while giving everyone)an equal (Chance to en- 
joy the sport of fis.hihg or to Vork as a commercial fisherman. 
Let's determine how different fishing regulations affect the 
size of fish population's. 

Set up a model .fish population** Use bean§ or other small^ 
objects to represent fish. Each object wil 1 , represent 1 
million fish,: The model will have 20 million f and we 
wiVl change the regulations to see what happens to^the popu- 
lations. Eac'h population will have the same yearly 'natural 
reproductive rate. The number of ypuhg born will be 50% ^ 
of the number of fish in the population. We "will simulate 
fishing by removing fish (-beans) from the population. We 
wil.l add. fish (beans) 'to the population to simulate natural 
, reproduction . (Not-e: In this model , we willnot cons,i(Jer 
"th« effects of starvation, disease etc. You may want to 
add a percentage for death -and disease each year.)* Carry out 
each simulation 'belo^j for four years. 



T. The regulations allow no fishing. 

2. T.he regul'^tions'wi 11 permit 25l^f the fish to be re- 
moved by f^i shing each* year. 

3. The regulations permit 50% of the fish to be removed each 
. year. ' ... " 1 . 

4. ^^esign your own regulations and test .them to determine - 

results* 



• '• . QUESTIONS; ■ \ ■ 

1. Did any of the populations increase in s*ize? 
. - Decrease in size? , . • . 

Remain about the same?^ / 

2, ''If'you were a f i shery biol ogi st , iwhich' set of regulationsi 

would Jbe best to: ' 

A. Keep the si ze, of a fi sh popuTatibn 'about the same. 

B. ' Decnease the size of a fish fiopulation. ' ' 

4 • ■ 

• C. Increase 'the size of a fish population. 
D. Allow the opti^ium catch over a long period of^ years? 



•If you were a fishery biologist and wanted to increase 
the siie of a- fish population but also w.anted to allow 
people to enjoy fishing, which jset of regulations would 
-you use? ..Why? * | V * ' . 



What would happen if regulations did n-ot allow any fishing 
and the f i sh popul at i on size increased beyond. the limits 
of the fis'hes' habitat?. . j ^ 

- . ■ . I' ■ ■ - ■ . ' ■ 

/ • ■ i > ■ , 
What wbuld happen to a fish po,pulation if fishing were 
Tfiot regulatefl; that is, if people could catch fjsh by 
any method (n-etting, trapping/, etc.) and could catch 
as 'many as they wanted? . / • " 



Discuss laws and regulations as important management 



What effects do politics, emotions, and Other factors . 
have on f i shi ng? 



■FOPIC THIRTEEN-LIVTN6 MARINE RESOURCES 
• • * THE' FUTURE ' . 



# • 



Housing Shortage. 
A Blue Revolution? 
The Future-Scenario A. 
The Future-Scenario B. 



Questions 



Articles and pictures in- magazines and newspapers which portray some 
of the issues concerning living marine resources. . . . >' * 



A collage illustrating some of the issues with pictures /wd|'di;;-.v r 



slogans and etc. D^-aw your own or -cut them out of a md0fAr^:'ptl ^ 
newspaper., ;*.'•■ ■ . 



■ ■" '4. 



A short scenario of what you thifik or hope the' fu.tu're of giving' 
marine resources will be. * • ' \ » 



Some of the steps which must 'be, taiken to make your futi>r6 scenario 
become reality. • . ^ - ' • * 

Buttons to .express your views qn l>vjng marine, resources (seafood, 
algae, '^ish, fishing* etc..) ^ ■ .. ' ^ 



HOUSING SHORTAGE 



The .largest part of the ocean is 'covered by mud .which crea^tes a'> , 
. hoiisi ng* s hortage in -the ocean.. A.large number of 'rnarine'^'orqani sms . 
'need .a soVid surface for attachment (the more. surface area, the /' * 
nvqre organisms can attach) and majrV^ mtirine. orgapism's nee'd areas ' 
in wtjich to hide frdm^their predatof^^. • * « •/:'•'' *. •• *. .> 

,X.fi&K in^the open bcean has no p*l.ac>'' .to 'hide X <t must <|^pend^'0^ .. 
ivts co^oratio'n to become 1 ess -yi si bl e\ on .i ts sense s :f o ,be aw^r,« 
of: the approach of predators and on^ i t^s ;swi f tnes s to ."e'scape . thenv. 
Th'is'^lac^k of :h i di ng . pi aces ' may • be .w.h,y "f*i sh ■ commenly coll.ejCt be-n^eath 
•floating object.s ,at se^. • .', . . ■• *. " f - - ' . - '' • 

Divers have of ten «rtoti C/ed that- frsh col Vec-t- around- wreck'e'd ships' 
• arid the.'offshbre drilJn'ng pla-tf.orms. This ha'd 1 ed tq ar ti f i ci al 

reef bu il d i nq i n the ^xaSo cidastal ar-e'a' to'/ i^rer.ea^e fishing. . , 
. These reefs ..are compQsed, either .of oyster; srKel Is placed in - bays. .to. 
fcirm •^oys'ter reefs, or of old. car. bodies, coricrete blocks, pipes'vOr 
otKer structures i„n.<^l u.d j,^ng old' shij>s\ Th«: 'yOO 'or more oi T t)'Ta;tf orrns 
built off Lou.isiana and Texas .coast p>ovid*e. a ,similar . artificial 
reef . We>l -orga.nJ zed arti fi ci al ireefs . hay'e.sbecome^ artd* could become . 
a s impci e way, to «f artn th'S thi^nly popu 1 ated ,area^ of* the oc'ean^. 




,le some oyster' reef*, were created ^ i n Gal vfeston Bay/, before 1 958 , 
offshore reefs, construct^^oO'LiPld automobi 1 ef'boxlies were' constructed 
for the f i rs t',.:;t ime . . I.n"'T962 and 1 963 reefs were 'built of clay 
and var ious s^ecii; coptr.'ete pipes off Gal ve^s.t^5nj- a nd Port Aransas. 
=Maay-js.e^,f s=i=h«.\itjef=* ileerj-^u 1 1 1 si nce. .t-t o.: ., . ^ 



On February 1 , 1972 , a stroke of fate created an a"rtificia)l reef 
offshore between Galveston and "Freeport ... . The V.A. Fogg-ap72 
foot tanker*expl o.de.d and sank. Explosives were used to change 
those part's of the ship which were" hazardous to navig'ation into, 
additional pieces of reef. The location was favorable. . It was out " 
of the shipping lanes, but also clo?e to/the ports.. Therefore it 
was easily accessible to charter fishing* and dicing boats from;; 
Gal\(eston and .Hreeport. • In ^ood fishing weatTier,, as many as. 20 

smair boats rtray be over the Fogg -reef . ' 

' ' »■ ■ ' ■' - . ' ' . ■ ■ • ■ 

■■ ' . 

Sport fishin-g is by far the, major reason for the accelerated intefest 
in artificial reefs which have b.een placed in, many areas- to increase 
the f i sh popul ati"on . In recent .years s.cubii 'diving ha-s- bect),me a 
real attraction, partly due 'to. t^ie addi tional underwa ter ' ex- ' 
ploratiCn sites--,artificiai reefs, -.. ' < ' • 
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A BLUE REVOLUTION? 



There are more than two mi 11 i on acres of under-used low- 
lands along th€ Gulf coast. Jhey rent for as little as' 
$3 per acre or sell for $300. Someday they may be covered . 
with-neat rows of rectangular man-made ponds. They wil'l ^ 
be fed by water *pumped from the bays and filled with shrimp. 
- A dream? No , *a possi bi 1 i ty-. In 1969 a .team of researchers 
begvart.a shrimp mariculture program at Flour Bluff near 
Corpus Christ!. This pro-gram wilT answer the questions of 
shrimp culture. It wi>l develop the procedures and tech- 
nology for shrimp mariculture. ■. ^ 

Mariculture is the raising, of meirine oj^gani sms . under con- 
trolled condition's. The Chinese grew oysters and fish 2,500* 
years ago. It "was the first recorded mar i tii-l tu re operation. 
Freshwater fish have been ra*ised in hatcheries for 2 ,000 years, 
^but not saltwater fish. The problems are greater for saltwater 
' "fish since proper saltwater balances and temperatures mu«^t be 
Xmaintained. Also,. we ho not know all the answers to questions 
\boiit' di seases,. parasites and reproductive cj^cl es. Todajj th'e 
•fVllowing organisms ar6 part of the mariculture programs:"" 
t^finf ish--salmon, perch, yellowtail pompano, top°m1]«w 
and mullet-, shri mp crabs , I6bsters., oysters, clams, moTseU 
and al gae. - . ' - * 

The] potential i s -tr emendo*u s . If the technol ogical c ha n gV^ 
( "arel properly used, a Blue Revolution can result. This wocild^ 
be Wie development of a new food supply to help stop- world i 
hun*ger. ^r^At present, the government backs' the- research for 1 
lobsters, shrimp- and- other luxury sea foods instead of the 
fish that ar^e easier . to ra^^ise'aind not as popular. . 
The luxury seafp^'ods^ of lobster and shrimp, have less pro- - 
tei/i than* the fish. However , sea 'farming- wi 1 1 prab^tly 
never tepl ace , f i sh i ng in the way that land- farming has re- 
placed hunti ng. Even if we solved all the problems, the 
ocean, like the land, can only feect a yet yrtknowh but limited 
oumber of people. • • ;. * 





THE, FUTURE--8CENARI0 A 



The sewage from a secondary? treatment pi ant of a coastal * 
ct^fe^Ms used to grow plankton algae. These pl'ankton alfae . 
remov^'^^fw4ri'^nts f^om "the sewage. ^rOysters then remQ.ve th€ • 
.a,lgae .friDm the water. Some of the nutrients aire ^ returned ; . \ 
t-o the wat-er in* the form of wastes rrom the oystem. . These , ' 
.nutr'i ents - are ^sed by sea^weed's' espacialTy- sea Jettupe. Th6 • 
S-e'aweeds .are then 'iied to ^abaj oj:ie . (Tnol 1 usk.s ) The' py steers ' " . 
solid wastes which drop to- t>fe bottcwn of th-fi, tanrk "are - 
eatem 'bj' salidworms . The sandwoVms a\re pQ'1: in'ianother tanl< ** 
/to serve ^is food for thereunder. . .■ « ? 

Jhp products^f t-his mari culture system are oysters, sear" 
weeds, worms, flounder and aba-'lone.. The sea fairm also be- " 
comes a lewajge treatment plant, with cl ean' w^ter ^flJrtig returned 
t©. the sea. \ -^-4, * 

In th« opep Gulf, there is an i nexpehsi ve -raft , or mesh,' 40 
to 80 feet down from the surface with growing .seawet*!ts ^ 
attached. -P.umP intake pipes extend^down i n to^-t>he cool , 
nutrient-rich, water. The -nutri ent-r i ch water is "brought 
to the surface b,y wave^or wind power-ed generator.s. Harvesting 
of the seaweed is accomplished by special vessels which 
moye over the fraittes'and cut off the upper part of, the 
seaiwee-dSi TJiese ships remove the water fram the seawee.ds and 
theci carry them t-o processing plants on shore.; . .. 

InHhe open spaces left in the seaweed "fi el ds nets are 
lowered and fish from the seaweed fields are laired into 
them. In other seaweed' f;iel'ds part of the harvest is ^ 
Yed to .fish, abalOne, snails,, and other i n vertebra res 
in separate marl culture operations. 

The seaw^eed is 'also processed by. a digestion fermentation 
process i n to, methane , plus other products such as f e»rt i 1 i zers , 
ethanol, lubricants, waxes, plastics and the, compl ete group 
of usef ul petrochemi cal . prod-Lhcts . Some -seaweed i s harvested 
as food fjor man and aaimals. 



THE FUTURE— SCENARIO B 



. .... 

It was V f in*e morning with .a smooth' sea, sunny warm weather, 
and the companionship of friends. The older member of 
our group began* to comment , "The pollution has killed 
everything." He goes -on: "You c^uld ^,ook rdown wi th a 
m.ask^from the surface *and see the wrecks on the bottom." 
He afways complained that "there are- no ducks, no fish, 
nothing.' there's nothi.ng out here. They're all dead 
andHhose that are alive, I'm afraid to eat." 

It wasn't that we doubte4_Jif'i s word, bui^he remembers .another 
time.' Most people don ' t. ^ We take th^ pollution, turbid wafer, 
silt and lack of marine life fo-r granted. We have been broughj: 
u p w i t h i t . 

Twenty miles out at an old^ship wre'ckwhere the surface water- 
was fhirly turbid, we decided to dive down artd take a look. 
We passed through layers of yellow brown matter. At 1,00 

■fe^t down there was no light. -On the wreck, it was com- 
pletely d-ark. ^Fish were * ly i ng' on the bottom beMy up, 

'.dead. No diver • observed any live fish. Anemone,- starfi sh. 
and. mussels were' also dead.. A black substance cover^ 
the sand everywhere. 

Commercial .fish-ermen run miles and, miles from port to 
find a*^ny fish at all, and they have been pulling up'^d.ead 
fish in their nets. The prijce of fish is so l;jigh that-.only 
the wealthy can afford them. Mass starvati,on and food ri^ots 
are beginning to occur> Food ,i s mere preci6us tlxan gold. 



1. What kind of energy- is needed to produce seaweeds? t 

. •■ . * ' ■ * . . . • 

2^ What beneficial . side ^ffedts does mar i cu 1 ture .have on the^ 
environment? , . ^ 

3. Why would it-be good to, feed seaweeds 'to animal s'W.h-ich ar^ 
S grazing on' mineral deficient pastur*e land? . • - 



4. How would'food shortages affect life in th-e United States? 

) • . -^vS • ■. ,. ■ ■ ■ 

5. Whyjs fishing t(^feed the world as naive ajs trying to feed 
* billions by hunting wHd'l If e? ' 

6. Why wiM jnar i c ul tu re only postp6ne diaster if^man does-not 
keep a stable population level in the future? 

» ■ , f ■ 

** • . 

'7. What problem limits the, growth of sea farmingt 



8. What environmental and legal /pol i ti.cal pro-blems can the, 
farming of al'gae or marine organisms produce? 



■ '■ 

5. bo you think sea farming will become, an important source 
' of foo-d in the future? Why or*why^ot? , . 



10. -. What evidence in today's world .su'gge'sts that^this foreeaSt, 
in The Future-Scenario B could comertrue? Can you see any 
• ' evidence thit it would probably ndt come true? . ' > , 



* 

BUTTONS 
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People' often liise buttons to-show who they suppart In election's 
or where they s1:and on issues. Let's say the|t y-ou ,have de- 
cided to tell the world your views- on living marine resources 
(seafood, al0ae, .fish', etc.) by making a^who^e bunch of » 
buttons. Wha^would they say in words*or pictures?' Use the • 
sp,ace below to>sketch your B^litton d.esigns. 



4 



0> 



. i I/, ' 

1'^-*^ Number the buttons 'dccprdi ng to how important they are.'to 
you. (tl-most important, etc.) . .. V 

* ■■ . * . • •' ■ 

2. Would you wear .them everywhere? v 

% ■ . • . . , - . • 

Z. Is there anywhere^you wouldn't want to wear some of thejn? Why? 

4. Are'there any you wouldn't wear at all? * ^ . / 



TOPIC FOURTEEN 
TRANSPORTATION 



ACTIVITY ;ONE--Transportatlbn-Early Resource / 
ACTIVITY TWO— Sea Chanteys and the Sai ling Ships 
ACTIVITY THREE— Shipping Today > « 

ACTIVITY FOUR-Texas Ports - Past and Present 
ACTIVITY FIVE—Superports and the Future 

Materials for 'Classroom. Use: 



:ti vit^ 



Your Answer/aci 
' Transportation as a Resource/reading 
, Bible--01d Testament 
0 ' Sailing Ship/drawing 

Audio tape of Sea Chanteys 
Sea Chanteys and Sailing Ships/script 
■« Siipertanker/drawipg . 
r The "Supe^r ships/ reading . 

Waterways of-tlie United Stages/drawing 
Tugs; Barges and the Gull's Vlaterwa-y/reading 
. ^ ^Trends in Barge and Tow sizes/chart 

My^ Opinion/activity - . ' 

Indianola/reading . * ' 

•'G\lveston - 1900/reading 

Houston - 1900/reading ' ^ 
, Distribution oT 66ods Shipped from the Texas^ Coastal Jpne 
Texa*s Ports Today/series of readings 
The Sabine and Neches Ports , • . 
Brownsvil le ♦~rr 
Corpus Christi " . 

Galveston 

Houston " V f ' . 
^ Other Texas Ports 

Loc4te and Answer/activfty P ■ . • .. . . *_ 

• Prospect for a Superport/reading' 
Future' Ports/drawings,. , ' 
The\Future/reading . •. 
.Texas' Fgture Water Highways/ictivity 
• . TeVas Hfjghway -M^^ (which, shows rivers) ■ ^ 

~" i*. Texas ' ATnTana c ' ' ' . ■ ' ' . > 

Major' Ob j0 < ;tives fo r the Topic:' *.,■'" 

'~ 'Afte>. compVeting the activities, the st^udent wil 1 be ablfes ^Jo: 



) 



2.3 

^6 



cite examples of transportation as a resource in the past.> 
, present and projected future; 
evaluate a transportation problem man has solved and 

the changes, that resulted and the 'new problems that ar 
analyze th'e*Use of trans port^^t ion in the past, present arid 
' projected future in view of the needs 'of the time and 
the, values involved; "^.^ • 



2.6 describe how the changing use of marine transportation 

•has change lifestyles; . ' " . '. " 

2.6 analyze value positiorvs to determine simiUrities,' • ' , 
^ <iifferences and possible iconfl icts; 

2.7 formulate possible future uses of marine transportation; ». 
2.7 discuss marine, transportation's influence on the cultures . 

of many societies; w ^ ' ^ 

. . 3.1 discuss the interplay of the many factors (economic, govern- • 
mental, mora-U etc.), in man's utilization of ^ . 
J,...- . marine transportation; , ^ 

*3':2 ••yescribe.and';^^^^^ situations where technology has caused 

'/ a 'cTiangejin the'use of marine transportation; 
3.3 analyze which factors are most imfJortant in'.decision ma^<ing 
^ concerning marine transportation; . * .. 

3.3 identify a situation in which short term economic gains 

may produce long term environmental losses; 
4.1 'appraise the influence of peoples' values on the use of 
marine ti«an§portation. 

Teaching sugciestions: ' 

The purpose of this lesson is to introduce the student to marine transportation 
as a major marine re^ojirce in the 'past, presfent and in the projeqted future,. 
He shoul-d also begin to fqrhi ideas relative to how man is u^iizing this 
resource and its impact on the marine environment. "^^v 

1. ^ Ezekiel., 27:1-25 is an excellent description of transportation and v 
the' trade carried. by ships in the past. 

2. /ISea chantey^--Your students, may think it fui^ny for sailors to 
siri^ while they worked. .'You might ask^them how many of them never ' 
have a radio or stereo on while they do things. You mi^ht also help 
the students r^pqgnize that it was critical for the sailors pull 
together in. order to ra.ise the sails or lower them. A.good Chanteyman 
was probably as, important as the captain of the ship. During a stprm 

' tlie' chanteyman vyas critical in keeping the ship afloat for his charrfj 
Would keep th^ sailors .working together. This- was true es-pedalTy 
for raising. or lt)wering'^'5ail s and the anchor. In the past other workel^s 
also sang or chanted while they worked. Relate. the chanteys to /the 
coun.ting.„or chants of drill teams or the military, 

Th^/Sea Shanties are from the a^bum Foc'sle Songs and Shanties 
* . (Fa;2429( by Paul Clayton and , the Foc'sle Singers. Another album of, 
• sea shanties is Colonial & Revolutionary War Sea^Songs & Chapteys 
(FH 5275) sung at Seaport '76 by Cjiff Hadam and ^ohn Millar. Both ^ 
are available from Folkways Records & Service Corp., 43 W.' 61st St., 
N.Y-. , N.Y. 10023. American Sea Songs and Chanteys by Frank Shay, 
W.W. Norton & Co. In^. N.Y. 1.948 (Book) . < , • 

> . ' ' ■ . ^ . 

3\ An exeellent reference on the sup^rships is: Nati onal Geographic 
Giants That Move the World's Oil -Superships, Vol. 154-, No. 1 (July 1978) 
p'p. 102-123. . / 



,4. Use the drawing, Waterways o.f the United States, as a basis for. 
discussing whiat portion (area and population) of the United States 
can be reached^by water. Also, 50% of our population liVes withirt 
an hour'sdrive of^e (joast. .Mqjgt . goods (over 90%) that come to 
us from other cbunt'r.ies come byv^ater and water transportation brought 
the settlers and immigrants. A^ko inland states transport goods 
over land to^rts for overseas .shipment and also ^recei vie goods the 
same way. (Iowa grain tP Houston to India) ^ ' 

5. An excellent reference on the*'€ulf I.ntracoastal wiferwayj's: 
National Geographic Magazine j The Gulf's Working WaterwSV, Vol . I'S • 
No. 2 (Feb. 1978) pp. 200-22A.. , V . 

• * ' .'. . . . ■ • ..• 

6. J,- Useijthe readings on Indianola, Galveston and Houston to 'discus.s / 
the settlement of Texas by watet^and the importance of the early 
ports to Texas growth and deve'l/pment. Discuss the living conditions* 
and lifestyljes. ■ Note .the>elat.ion artd interdependence of the port 
toits neighboring area. Have the students visit with individuals 
(family, neighbors, etc.) whose parents, grandparents, etc. canie to 
Texas in the past to determine how, when and wher*e they entered TexaS 
if possible: Discuss the students' findings. Your students night walnt 
to .determine where- the settlers came from that settled in particular , 

, towns or areas. ^ ^ 



7. Us'e the reading^f, on Texas Ports - Today to discuss the role of 
the ports in state und nation today; relate this to agriculture, petr|3- 
chemical industry, ;Hnine'r^ls,^manufaeturing, etc. . (The Texas Almanact^ 
data is 2 to 3 ye^s old ; e.g. -1978 almanac has 1975 shipping data.)^ 

8. Your students may want tp determine what the latest information 
is concerning Texas building an offshore> sup^rport. . 

9. Use Texa-s' Future Highways to determine, how. much of the state 
could be served -by hydrpfoil craft or SESctravel ing up the rivers of 
the state. The increase tn oil and" gas costs combined with cheaper 
energy costs of water transportation makes this a possibility worth 
investigating. . 



TOPIC FOURTEEN-TRANSPORTATION 
IRANSPORTATIOt^-EARLY RESOURCE' 



Your Answer activity. 



•Your answers w>th your classmates. f 



Transportation as 'a Resource. 



The description of the nature and value of transportation as 
a resource of the past. The description is in the Old Testament 
of the Bible in Ezekiel 27:1-25. / 

* « 

•si 

'The) i;^fl«d7hich were carried for trade by ships and. list the 
countries involved. 



The Transportation in the Past ap-tivity 



/ 



YOUR ANSWER 



A15 



/Ha*s anyone , al 1 • of a sudden ,\asked you a' question you weren't 
'expecting? ' ' - . . ' 



•Belbw are some situations li.ke that. • Fill in. your response 




ERIC 



TRANSPOflT^I^ AS A. RESOURCE 



I 



One of the 'major marine resources is that o#^ transportation* 
of men ^nd goods. Oceart transportation allows large quanti- 
ties of materials to be moved from one place to another*. 
The materials are mov^d from a place where. they are plentiful 
to ^places wh4re they are lacking. 

Movement * across the water requires little energy in compari'son . 
Jio other mieans.- A ship moving IhroUgh water carries 2000 to ^ • 
9000 pounds'-for each horsepower. For each ho]fsepower a p^lane 
movi n"g' tijrough the air carries on.l-y 15 pounds; a truck carries 
100 to 2.00 pounds; and a railroad car 'C^arr i e^ 600 to 1 500 
pounds.. ^ Th^i s^characteri sti c s^valuable in the past is still 
valuable toaayj An examp^Te; is the supertankers which carry oil 
ffom the oil rich' Middle Ha'st to the oil^s'tarved United States, 
in fact about 98^ of the movement of materials between continents 
i s by water, . 



Pa It 

We do not know when manfirst used the oceans th get from one 
place to another. The first people recorded as \having used 
the ocean, for transportation were the Phoenicians. Beginning 
in 1022 B.C., they had boats rigged with sails that they used 
to travel from the eastern Mediterranean to England and the 
north coast of Africa. - 

An*excellent description of thJs natgre and value of trans- 
portation Is given in the Old Testamept account of Ezekiel 
(Ezekiel 27: 1-25.) Around 1000 A.D. Lief Erickson traveled 
from. Norwayito the eastern coast of the>United States.- By 
the.lSth- century, Spanish, Portugese and Dutch ships were 
exploring the Atlantic. , . ' ' ,^ • . 

In the earfy 1 6th century , the Spanish ships began exploring 
th^ Gulf of Mexico and the coast of Texas. From the 17th 
to. the 19th century, ships from Spa i n brought sol d i ers and 
supplies to Mexico and T^xas. The ships would then take 
back precious raw materials from Mexico. By the mid T9th ' 
century ^hips began to bring settlers and supplies to Texas.- 
This was the begi nn i rjg ^of the development of- the Gulf as 
a resource for transportation. . ' 



Read the description of the nature and, value of transportation as a resourpe 
in the past. The description is in the Old' Testament of the Bible in 
Ezekiel 27: 1-25. (Versed 4-9 lift the' materials used to make the ship and 
the origin of the materials 6r worlds. - Verses 12-25 list the countries , 
and the goods th^ traded.) List Ml Qw the materials used to make the 
^ship and the countries from where tMse 'materials came. Also below list , . 
the items which were carried for trade -by eaif^ly^ ships.and which countries 
were involved. ^ ^ ' 




TOPIC. FOURTEEN-JTRANSPORTATIOn • 
SEA CHANTEYS AND' THE SAILING SHIPS 



Drawing^of Sailing Ship*. 



You are on a 19th century sailing ship. . 



Along wi'th the cftidio tape of sea chanteysland act out each 
activity. ' r 



* . 

What it would be like to work an the deck with tiie sail s .during 
a storm. ■' " ... 



A short story or song describing the scene, 



The questions. . \ , 

A song that would be sung on or about: a vessel today. Some 
vessels that you m?ght want to write a song about are: tug- 
bpat, supertanker, "cargo ship, ferryboat, tankers and cruise 
sSip. • ' 



SEA CHANtEYS AND THE SAILIfytG SHIPS 



* - 



Imagi ne you *are on a sa'i 1 ing Shi p. i n the 19t1i century. Today, 
is sailing day! Sai 1 i n'g' day fbic a famous, ship i s always a .. 
gala affair., A.r> great ships had their fans.yhp followed 
their careers, thefired their speedy passages , and of ten we.ljr:^ 
corned them Jiome . Sailing. dBy attracted the largest crowds."' 
The s»a i 1 ors* want to make the most of--the moment. 

As th^ ti^le prepares to ebb, the order is p'assed ft^rwara and 
the Qnieft officer ,goes into action and snaps out his order to 
^raise the anchor. The Chanteyman begins the Chantey and you,., 
si ng the >cho.rus' as you^^ull up. the anchor to tlfe .chant .^^ 

Pretend you ar.e pullin.3 up ap anchor by performing the actual 
motions/ The' fina.lv Word i n thje- chorus is the signjiV to pull 
bacK on the. rope. ^ \ % , * 



Chief 'Off ic 




Chan teymap > 
Crew : ' 
Chanteyman : 

Crew : '^^ 
Ciiorus f . 



Chant'eymg:n 'U 
Crew I ■ o 
.Ch anteym.an -:' 
tTew: ■ 
Ch'an teaman : 
Crew : 

Chant'eymaYi'- ': 
Crew t T^. 
Chantey.rfian : 
Crew': . • ' . 
Chayiteymari : 
Crew ,: 

' Gh-an.t eym^ : ■ 
Crew ': • 
Ch anteyman :"/ 
tFew: 



"^How, men and sogers both, hea.ve away' at tK6.. 

windlass. You, chanteyman, .g1 ve w^—'^Rye-OLI . 

and raise the decks, aye, raise th6 very dead. 

Hea\Ae and a-way!" ■ , ' ' 

Oh; say were you ever in the Rio Grande," ' \ 

Ot). you Rio , 7 " . V". 

It'' s there that the river runs down the golden . 
.■ sand , ' ■ ■ ' ' . ■ . , • * "-.,. ; " '.V 

■ And we ' re; bio'und^ f or the Rio Grande. . 

So away l^ve away, . , ' ■ y)^ 

Oh'tybu.; *i 0 > ' ^ ., . 

.■ Si ng .f af e" we°1 1 , my pretty youpg girl , ^ '. 

,And^ we'r'e bound ft)r the Rio Grande. 
Now'N'eW Ybrk'^t'own is no place for me, . ' 

... 0> you Ri,o, ' ' 

. *. I'll pack .up my trunk and J ' 1 90 0"^^ s.ea. 
And" we're bound for the Rio Grande. . 
• No'W aH**youVbeachcombars' we ' 1 1 have you to know, '; 
•-••Oh you Ri0,>' • ' • * , 

We 're /bound for the Southard and glad for -to go,. . 
.AntI we're'"bound for- the Rio Grande. : 
So it's put d0\yn your, bag and get it unpacked,*' .. 
' -Oh.yqu RiO, * » ' 

'The sooner we leave, the ,quick*er we're back^ 
'And we ' r^ bound -^fdr 'the Rio Grande. 
The anchor is weigiied and <he*gear all niad^ fast, , 
Oh you ■ Rj'o; 

And the boys give, a ci^eer when* th-e harbor is passed. 
And we 're bound for the Rio Gr'ande. ^ ,. ' 



Tjhis favorite capstan chantey was used matnly in ra'ising.thfe ; 
anchor. on outbound trips. It does not refer td^the Rid Grande 
River .but to .the Brazi 1 ian port of the. same name. Whether 
bound for that port or not, i^h^nte.yman would strike up" this. ^ 
.rollicking-song on leaving port, as much to entertain the girls 
and men on the crowded .docks- as to* f at i 1 i tate heavi ng up J:hf . 
anchor. . ' . • - . 

.... • -■■ 

"Dnte the ^nohor is rai^sed, the ,phief mate turns to the (Quarter- 
deck, and receiving hfs orders frofn the captain, crtes .out. .. . ^ 

C hi-ef mate - . '"Lay alol^t there, ye v^alkin' corpses, and" - « \ 

loose all sails!"' ''■../ • >^ • 

. ■ - ' ■ . * . . '•' ..»:-''■' 

The s,econd and third ma'tes, the' bbsuri, and; bosun's mate'.rush to ^ 
tl!iei>r stations., repeating orders and checking the pro.yr>es§ 'of 
the work. The f oremost .^sai T , i s' the ■ f i rst to. -b-re^ik Qu-t \y,hi te,, 
followed quickly and • 1 ri" o'rde.r by t.he •mai n- and' mi 2zetf .ma-s'tsX "Other 
chanteys break out. "Ftrom the Shore com^s another ;^reat -cheer that 
puts even more heart and brawn «into the crjew. - The -ship - moves, and 
a new voyage has begun. * - ;. ' ^ * - , . ' 

. ■ " \ ' ^ V, • ■ •.. Rol 1 t he- Cot-ton 5'own ./ : ' • 



{.This chantey probably originated j^vrom one' of the-'' southern 
cotton ports and was'used in hoist'inq t-he^-mafh sails.) - . ' ' ' 

1 - ■ : . -., \ ' ' ' "'" 

Pretend you arei pulling -up the main sail perl^-drtning the / ^ 



♦ 



Chanteyman :% Away 'down south where I was; born-,' ' . . 

Crew: ' And roll the cottorv ddwn, 

Chantej^m^n : • I used to work from /ight tilT morn. 

Crew : And roll the cotton down. : ' * 

Chanteyma n : ' 1« thought I'd go' and climb t;he lines. 

Crew : ^nd roll the cottoa^down, 

Ch anteyman : *«nj for the sailors sun^ shatl shjne. 

Crew : ° AnTF r^oll the .cotton down..,.^-- * 

Chanteyman : A dime et day is' the *bl a,c k mdn ' s« j),ay , 

Crew; . And ?oll tlte cotton down, . 
Chanteyman r' > A"'white man'^ pay ,i s V doO 1 ar a day, 

Crew :. <. And^roU the cotton down ■< . . ... 

Ch anteyman : \ ,1 served, my tijiie^ in~ the $Tack Ball line, 

Crew: , . And roll the cotVon- down,'-. - • 

Chanteyman : . It was the there 4^ waste'd all -my "pr ime , 

Crew: .* And roll the co:tti)>f down . - > - / 

"Chanteyman : On the Blgck B^a'll line is forr me theMine-, 

Crew: ''W And roVl the <;ptton down..,* 



Chanteyman : . That's when yog '11 fTy' the number nine, . - ^ 

Crew : And roll the cotton down, ' , 

Chanteyman^ t. • And to Henry Clay I Went /)n6 daV, ^ ■ . 

Crew : And^ojl the c.b ttpn ' dowfVf ; ♦ ■ , 

Chanteyman : • And for Liverpool town we sailed -away. 

Crew: And roVl .the cotton , down.- ' .' 

Imagine yT)u have a few free moments to reflect on your lifp as a 
sailor.' You woul d' probably sing a non^work song or foe 'si e song. 

It is named for the 'area of the ship where It was usually sung. 

The three elements found most f requentl y* i n sea songs, complaints 
about the har'd life at spa as compared tq an easier life on shore; 
* description of actual work onboard'^ ship; and' some mention of th-e 
girl .left beHind, are found in this. song.. ' 



Haul Boys' .Haul 

Chorus : . . .. 

Haul, Boys, Haul, haul, boys haul, ' ' 

Heave away the capstan, -lads, 'and let's. get up the trawl , 

When the wind ts gentl y bl owi n.g. and the ship. is gen tl y roll ing , 

When the wind 'Is gently blowing ^and the ship i s" gen tl y rol 1 ing , 

My Hannah, my Hannah, won't you be true to me". 

Oh, once I was a schoolboy and I lived a't home in ease. 
But now I am a traveling lad to plow the' 'raging seas ; ' 
rethought I'd like sea-faring life,'' ' t;^a5 all right till I . 

found ^ • f ' . 

"Twas a damn sigiu worse than slavery when ^ou got on the • 

ground . \ . 

i 

4 

For ev.ery night in winter, as regular as the clock.. 
You put on your sou ' wester and ;1 i k-ewi se. your o i 1 sfkin .fro'ck 
And go up to the capstan, lads, and. ever h^ave aw^y. 
For that's the cry in the middle of the ntght as well as in 
the day. . " . 



All your sailing days are not pleasant. Imagine what i4i would be 
like to work- on the deck with the sails during a severe storm. 
Write a short story describing J:he scene or write a song about it 



Why 'were c.hantey^ an' impp/'tant piirt of sailing .the squVre 
rigged sailing ships? ' ' \ . , 



Why ;$lo the chanteys.r.differ in length and rhythm? . ' 

• .1. ■• • ■ ■ .• • - • ■ •'• . • ■:; 

Why^don't the w.prk, chanteys, have a Wery fast tempo?." 



What feeling do the chanteys cfive? 



Do you sing or listen to songs? When do you do this? 



Why do you sing or listen to songs? 



Why aren't chanteys a. part of ship life today? 



How have the ships and the life of the sailor changed? 
What, caused this change? ^\ y ' ■ ' 



■0 

What would a chantey written today on a supership say? 



■ • -v' 



TOPIC> FQURTEEN-TRANSPORTATIOH^.. 
■ • . SHIPPING TOp/^Y . ,:,\ , >s 



Look at-- . ' • ' 

• ' ' ■ '' 

Sketch of the Supership 

Read-' 

. The Supers hips 

* > * \ 

Answer-- 

The questi-ons 



Look at-: 



Discuss-' 



Waterways of the United States 



What portion (area and population) o'f the United State^ can be 
reached by water. ^ * , 



Determine-- 



How products' from inland states would readh a port to be sbipped 
overseas. 



Read-- 



Tugs, Barges -and the Gulf's Waterway 



Look at- 
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Trend*! n Barge and Tow Sizes Chart 

Answer-- ^ • ^ " 

The questions 

i ■ . ■ • " . 

Complete-- ,. 

* 

■ ■ \ 

o The My Opinion Activity* . 1 



THE SUPEFiSHII^S 

'M$,e£,p?pt. Pe'tro, he is the captain of a' supertanker/ 
wi 1 1 teil 1 . you -aboMt h is &upersh vp , . ■ 

•Today supertankers like mine which have a 'deadweight of 
500,000 tons are c'ofhmdn. !This' was not al way,s . tru¥, , The , . 
first 6Gean--gjDing oil tanker'* the GlHJckauf ,^'was b^i 1 1? '; 
100 years ago.Y The first full cargo of oil was transported 
from Phi-ladeTp^ia .to London. That ship , could hardly be - 
cal'led a "tanker." . However, it started the. transportation 
of oil ■ which tbday dominates modern commerce due. to ,'both|» 
the size and importance of tankers, ' • \ ' • 

• During WprTd'-War II ^ the. laVgest tanker 'had a deadweig.ht 
of IS,©^^) DWT (deadweight tons); *Superships are altnost a ■ 
'quarter of a mi Te., 1 on,g.i wi th bridge^ 100 feet abo~^e the sur- 
face o1v fhe water. Today .there are hundreds; by thip turn 
'of the centgr> there wi 1 1 be thousands . ' ' ' - 

My supertanker requires more than threje miles -to stop; 
therefore, new navigation equipment and skills are neede-d. ' 
Our tankers account f or, ha 1 JL.of al 1 tonnage afloat. 
One million OWp. tankers are being planned. .. , . 

Sailors don't look at these depersonalized vessels as ships.' 
They are- call ed VLCC's or Very Large Crdde Carriers. Oar ^ 
. supertanker'is ar.e too expensive to.^remain still so'we spend- 
less than 10 percent of the time in port. ^ ^ . 

P^ts are another pro1)lem. Few ports'can handle eoir super- . 
ships. 'Today the United States is only planning .a superport, 
so we have to unload our cargo onto smhller vessels to carry 
it into port. Fore i gn, countries , however, have p^rts that;>^^, 
can handle our sinpersh.i ps . Where natural harbor and channel 
depths "ar« not available at these foreign ports, th(py have 

"constructed transfer channels in deep water miles offshore. 
These foreign countri es • believe that the port which can 

^handle these ship.s will get -the bulk cargo business of the 
future. ' Numerous foreiqn nations dealing in the iron 
ore, coal and crude oil have readied or are developing 
ports to receive our ships. The United States ports severely 
limit tanker siz« to under 100,000 DWT. 

Transport savings of-laYge tanker^ and bulk carriers, have" 
been long since proven. Many people are opp'osed to t^he . 
supertankers because of their large size or because they Jl so 
represent' a tremendous threat to ^<ie en vi ronment . 

•In a detailed study of the recent sh.lp accidents that in-. 
voTved pollution almost all were due to poor seamanship and 



human error, A very large number of these mistakes are 
made by ships , flying one of tbe f(l,ags of convenience, v .Th.e,se 
are ships pwned- by Uni ted" States interests ,. flyi ng' a foreign 
flag' and manned by a foreign crew- 

Accorc^'ng to the law, Am-erican flag ships must, be b'ui 1 1 in ■ 
the United States and three-fourths of, the crew must beV 
Americans. .American sh.i pbui 1 di ng costs and seamen's wages 
are still higher than, others, so Ameriofan user's of> the. fl^gs 
.of convejiience ar^ue that they, use th>em because it is cheape 

tt^ese' new supertankers under the flags of. convenience have 
'the newest equipment. . Too oftpn i ts , crew idoes not know how 
to us"e the equipment , or repair it, 'howev,er. SupeYships. 
ariB not built to last. As.' they iget ol-der ,. they beg i n to 
break down >nd become too expensive to repair. We rt^ed; ;to 
have some international ,^ea 'standards to protect u.'s ai^.d the 
environment. • . '; . \^'^^' 



Under the pr-esent construction p-rices, it would take 
over $20 mi iTi on to build a • t^ker* oT 50 , 000 DWT and 
over $71 million to build a tanker of 40^^000 DWT-. • - 
-The larger the tanker, the more expens fve iH 4s to build 
Why build a supertanker? 



2. How many 50,000 DWT (deadwerght tons) class ships do 
you need to transport a cargo of 400,000 tons? 



3. What 'will have to be done to Texas ports -befpre super- 
tankers can usethen^ 



, , , San Francisco 



.0 



WATERWAYS QF TNE UNITED 




1 



Miami 




TUGS, ^BARGES AI«D JHi qUlF'S WATEFtWAY 



Meet Capt. Tug, he is the" Captain of a tugboat' on ttie Gulf. 
Intra.eoastal Waterway. He will tell you about transportation 
on" his waterway.; ' ' 



J 



My waterway is a work routed It stretches a 1 mo st 1 ,>200 miles - 
from ttie Florida panhandle to the Me>;ican border. .It:extends 
426 miles .along the entire coast of Texas.' - Actually the water- 
way is a string of bays , natural c+iannels and man-made cana 1 s. . 
Jhe waterway 'provides our barges, tugs/ and' other -small craft a 
protected passageway. The* c han nel is at least 1^ feet"deep 
and 125 feet wide. . .. ' 



When the project real-ly-got started -fn the early 19n0's, t1iey hoped' 
the tr.affi.c would grow, to 5 million ton's. a year, they were wrong,. ■ 
Today it, i s . .mor eM ike IGO million tons and still' growing. In fact; .' 
each year;the GuTf Tntracoastal Wa terway <more'„than' pays for' its / 
total construction a.,nd< ma i ntei^i^nce 'thr.ough its transportation savings. 
.T^the s hi pper . 'ha.d,. to .u se a ittW e -ex p e n s i v e f brm. of ' tra'nsporta ti on , 
he would ha V6; to. c harge' hi s Customers more. Rai l.roa'cls say that . barges 
are unfair c'o'mpet i t ion . -They are 1 ead i ng a fight. tO have, us pay aj , 
"user- fee^ The use of waterways" has always been .free. ... 

Petro.leuni and petrol eum-'products actount for^iiiost of the " 

traff.ic. A., fourth o-f the \cart|6 is., crude oil pumped from 

the.. fields on the. Texas and .Lo-u i si £(na coasts and from 

offs.hore wells. Th:is makes,.th,e passage from New OrVeafl.s " . 

to Houston the bus i 0s t sec t i on . Pleasure boaters and - . '-^^ 

fishermen also used the waterway for s-helter an<f easy access 

tjo. the Gulf. ■ ^ „ , .. 

A tugboat is small'but powerful. It can push or pull*any ' 

big ship into, a dock. 'Tugboats not..only work in the harbors 

but many like mine push long strings of barges along the ' 

waterway. This method is very economical since individual 

barges can be disconnected and dropped off at various pc^rjts. 

Tugs ^nd barges have a very shal 1 ojy drafj: , making them 

Suitable for the waterway and many areas that larger ships 

can't enter. * C/^ » . ' 

» ■ ■ , . ^ ■ 

The new LA-SN . (standi ng for "lighter aboard s hi p " ) a nd Sea bee will 
improve cargo handl.ing tremendously... They are special barges that 
are ca r>;i eti" on boa rd sh i p . They- will permit loading 12 times as much 
per hour with less th-an half the pe'Ople. Cargo damage and" theft also 
w.11.1 be reduced vwi th the sealed b.arqes. 




ere is howjt'works^ You have 25 ,000 tons of Texas soy- 
beans that -must be move«d to Ci)logne, West Germa.ny. . The 



soybeans, are 1 oad6d\onto v . ^,/^5^; jj.g^,^gg5' Corpus Chr*i st1. '.V 
A. tifcgboat moves the' Barges along the waterway to Houston .' 
or New Orleans. They ^are lifted on the >moth^r ship, * 
v/hich g,q.es to -Rotte.rdam , There' th;e, LASH barges are. Un- 
Idiided. VA tug then moves them up the Rhine River to . ' 
Cdlogne where the'soybeails are^scoop^ad out.. 

• Life on our SO.^ fact tug^^ is s-el f-contai ned,. ;We work in - 
two stvifts,. "While, one is- working, the other* sleeps in the 
sma^'ll cabins below the deck. Our lives seldom touch the 
land which' is only several feet' away. ^ '* 

We see lots of water fowl , deer , mus krats , nutVias, otters, 
alligators, and snakes.. You haye to watcji where you. walk 
since sometimes- a water moccasin comes on board. The 
wat^-rway cut's, through the, marshes of the Aransas National • . 
Wi ldlife Refuge. 'The- magni f .veent whooping cranes are „: 
not bothered/by the traffic. ^However, a bad- spill from -f 
an oil or chemical barge could kill' their food as well As 
that of otheV'b i rds.. In the past, the water-way ran out-' 
sidetherefuae, • 

■ •** ■ \ ' 

Since the waterway is an Economic succe'ss^ it plays a vital 
role, in industri^iti' activities and the creation of jobs'. Indust 
wants to make it more successful. In 1962 Congress approved 
enlarging the waterway between New Orleans and Houston,- - 
but nothing has .happened. There are many groups, to be 
sati.sfi ed. - industry^ counties , landowners, hunting and, 
f ishing^cl ubs , 'envi roVmental ists arid, others. Industry • 
wan^s it enlarged" La\idowners don't want to give up thetir 
land. Counties don't w^nt to use tax money to- move the 
.pipe-lines under it sinceKthey don't get any benefit§\from 
barges „movi ng by. Environmentalists are against enlarging- " ; 
it since dredging destroysvthe wetlands. Deepening the 
channel causes increased sa\lt water, and it may al.so stir 
up harmful pollutants in the\ sediments . Who will win... . the 
hpnking of geese or the growlXof -the tugs?^ . . 



1 



« • • V • . . . : 

trend in Barge and To w Slies 



1807 ' 
STEAMBOAT 



- qAPAqitf(TbNS) 



4> 




400-600 



POWER (HP) 



.<l,000 



' ■ f • V .. "if 



• 4.. 



1832 . ... 

STEAMBOAT with 
barge: (BOX) 




400-600 



1,000 



1910 

steel barge 
^ (stream line rakes) 



600-800 




1,400 



l§45 ' . r 

STANDARD HOPPER BARGE 



900 



1,800 



1950 ^ ^ 

JUMBO HOPPER BARGE 



1400-1500 



3,200 



ERIC 



TODAY 
BARGES 




>2000 



> 7,000 



.7 



' 4- 



; I.- Wby are b.ft;rg.e^s an eff,iciejit wa'y .to- trangport goods! 



i 



2.' Is the use of .t„he wat'er-w^y really free? 



,-.3. "Can-more barge,s. move ' aTong. the waterway and leave it 
^hs;po11 edv? • . ' ' ' t-.: : •' 



t. "k 



,4. . How do thfe vaVues of .the different groiips affect- the ' 
waterway's future?'"-''' " ■ 



.. '5. What do you think shoulod be done about, the Intracoastal 
• V j waterway? ,. 



6. How has technol ogy caused' a change in the uSe of : / 
. njarine resource transportation? " , • 



7. Why is there a "decrease in the use of passenger ships' for \ 
transportation? . . n 



0 
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OPINION 



A Viumb^r; of' gdvefrirnental agencies are discus.sing the super- 
tankers, superpor^ts. ^nd the- enTarging of the' Gul f* Intra- 
coastal WaterwajJ'. Pret,e-ntl- you '.re. wri ting to one of them 
with your-own ide^s of what "should be done:" ' 
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TOPIC F0URTEE:N--TRANSPORtATION 
TEXAS PORTS-'PAST AND PRESENT 



Reerd and Discuss-- . . ' . - 

Indianola • ^ . 

- Galveston— 1900' • ♦ ' 

Houston- 1900 * 

Interview— . - ■ 

People' ('family, neighbors, ejiC-.) in your coiTlnunity to see if they 
, '-^ ^ camfe to Texas through a port and which one. " 

, ■■■ ■ : ■ ■ ■ , / ^ ■ 

Report— *■ , . 

V ■ ' ... v ■ - 

To the class on ygur findings . 
Read and Discuss-- 



Texas Ports Today 
• ' The Sabine and Neches Ports 

Brownsville 

Corpus Christi 

Galveston 

Houston 
* Other Texas Ports 



Look at-- 



Distribution of Goods Sfiipped from the Texas Coastal Zone 



Use- 



A Texas Highway Map and Texas Almanac to complete; the Locate and 
Answer activity. 



INDIA|\rOLA 



Prince Karl zu SoliTis--Braunf el.s. was named the commissioner general' 
.for a projected colony of German settlers in 1844,. In July 1844, 
he landed in Galveston but could find no land on which to place *• 
them. He .went in search Q.f a more desirable place f or recei v i ng 
the future shiploads of settlers.' He decided that Indian Point 
(later named Ihd'iariola) had water deep enough to permit sa'iling- 
vessels to anchqr. So in 'December 1844 ,. the first wa.ve of German 
settlers bOund for New Braunfels arri*ved. Some German's despaired 
of ever reaching New Braunfels and bouqht land and settled there.- 
In^lianola was born from a tent camp of immiqrants. ' * 

Indianola grew from an immiqra.'nt cankp to a cosmooolitan port city ' 
It was second on.ly to Galveston in si'ze, and it was a threat to 
Galveston's commercial and ma ri time supremacy . Indianola wielded 
a vast influence on the, devel opment of all Texas land west of the 
Colorado River. It was the port for trade with the Chihuahuan ^rea 
of Mexico and for the shoctest overland route to California. Tens 
,o,f thousands of immiciraats from Germany, Switzerland, France, other 
.parts of Europe'and from'the southern and ea s ter n Un i t ed States - 
landed there before heading. to -the new lands of the west. Through 
rndianola's wharves moved. the necessities and luxuries for life 
e<jr.the inhabitants of Western Texas as well as guns, ammunition 
an^i oth-er supplies'for the chain of forts' that protected Texas 
from India.n tribes. Scores of towns in western Texas were bor.n 
from' immigrants, landing 'in Irvdianola and supplies from her con- 
tinued to nourish them. Indianola was the mother of w^estern Texas. 

Streets in the Tower part of town were cro.wded with wagons and carts 
waiting their turn at the warehouses and wharves. Wa'^on trajns » 
broucj'tit in raw materials from northern Mexico and western Texas 
for. export- and left with. fii\ished lumber, foodstuffs and manufac- ' 
tured goods. Cattle for export came in by train. ' . ' 

'^Dry go6ds, grocery, hardware and- jewelry stores carried enormous 
stocks from which sel ection could be made on a wholesale as well 
as a retail basis. There wer e ' whol esa 1 e and retail dealers in 
liquors, wines, beers and brandies for supplying saloons and liquor 
merchants \n western Texas. One could purchase gwash'i ng- niachi nes 
sewing-machines, Steinway and Ghickering piajios, tustom made 
clothes, boots, shoes, etc. All stores .had free delivery for 
local purchases, evi^n ice. 

• • • ■ 

Theatrical comp,anies landed h^re to' begin their tours in western 
Texas. Each hotel had its own dining room for gut-its and residents 
of the city.. There were several [Thotoa raphi c studios. There was 
a saloon for ice cream l-overs a nd- i ced soda wa ter " in seiveraV 
flavors, and hard candies were macle in the local factorv. There 
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were bilHeird rooms, a gymnasium, several theaters and local 
baseball teams which .travel ed to ^-pl ay t^am.s in Corpus Xhri sti,^ 
Victoria , etc . 

In its quarter century existence Indian.ola saw the arrival of 
steam propelled ships, railroads from the nteri or , gas lighting, 
packing of fresh meat 'in tins, mechanical refrigeration and the • 
tel egr^h . The death of I nd'i a no 1 a - - the mother of western Texas-? , 
was dlTe to two "one e- i n-a -c en tury " type hurricanes in eleven years 
( 1875 and 1886). The entire region s&nk ifito a pa ra 1 yzed, Qconomi c 
state and recovery ijd id i'lot occ^r. for more than 50 years. 



i 



GALVESTON 
1900 



Galveston was , the largest port in Texas and the third' largest in 
-the Unitjed States in export i ng.,gra i n . It exported nearly 25 milllofi 
tons oj wheat and corn annually for Liverpool and o t her Eu ropea n 
ports. Great coal-burning cargo ships, square-ri^gged sailing ships, 
and^coastal schooners k^pt the miles of wharves filled-.* An .average 
of .1200 shjps entered the port. They exported nearly 70 percent 
of "the nation's cotton and gra i n ,^f 1 our , bread stuffs, zinc, ore, 
.sawed lumber, cottonseed oil, beef, hogs, and da i ry products brougtit 
in by railroads, etc. The ships brought, in cane beet sugar, j'Utt 
butts, sisal, '^ment, cbffee and^ chemicals. 

There were tTiree large storage elevators filled w"i th almost^four 
^ million bushels of grain by the docks. The" sheds a 1 or^g the wate^r- 
front; were packed with thousands^'of bales of new cotton. .Smoke". ^ 
poured from the tall chimneys of the city's manuf ac.tur i ng plants: 
there was a fiv^-story brewery, cotton mill, rope and twine fac- 
, tory, the Texas Star Flour and Rice Mills, cottonseed oil pro- 
cessing plant, ba.ggage and cordage works and Clarkel Courts, one 
of the largest pr i nt i ng* a nd s ta t i on ery firms*. Tjie Galveston 
City Cotton Mill manufactured more te.x ti 1 e^'T:han,. any plant in 
Texas. There were sixty'' other indijstries of varying seizes. These 
ranged from cotton compresses to a hat and shoe factory, r , 

Galvest94i was neatly laid out wi th' geome tri c precision. Great 
mansions lined Broadway with oleander^ oak and palm trees. Thp' 
city offered six pub^Ti.c squares, two parks , crushed-sh^l 1 paved 
streets, three 'eoncert halls, an opera hojse, twenty hotels and 
el ec trie •streetcars . The economy was good with more than thirty \ 
stock coiii'pan i es ba c ke'd with largecapital. Cr i me was rare in 
\ \ Ga1 yes tpn At ni^ht people would walk. down the promenades to take 
advantage of the ^Gulf's cooling breezes. Galveston was a beautiful 
^ city. Most of ^he 37,789 peoplp who lived in Galveston claimed. 
. ^ they lived in the-finest city in the stat-^ and even the entire 
*Gul f coast . \ 
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HOUSTON 
1900 



Houston, fifty miles inland from Galveston, was a brawling, hard-luck 
town si^ed between swampy bayous and an unpromising pr*airie to the. 
north. Houston was unplanned and ugly. Also no sensible person 
wandered out, on Houston's humid streets after dark; its reputation 
for viole^n'ce was, unmatched anywhere in Texas. There were*very 
few days when, a brawl in some saloop did not end in o'unfire and 
death. . 




Houston was founded i fi 183.6 by two brothers fronr New York who 
lured immigrants from the East with extravagant newspaper ads. 
The immigrants came to Houston by wagon tra i n , . oxca r-t , on horse- 
back and aboard f 1 a t- bo ttomed canoe j i ke boats . After traveling 
throi^ the mosquito-infested, root-tangled bayous, they found 
themselves in an oppressi ve: cl imate where constant warfare was 
waged "wi th mud , yellow fever and alligators. Many moved on, but 
others sta'yed, seeing promise >that Houston colild one day become d, 
a thriving port since Buffalo Bayou led into the bay and then 
the Gu 1 f o f Mex i co . 

Promoters envisioned Houston as the-state's future "great interior 
commercial empor.ium."" The main street was . to run to the head of 
th^e navigable Buffalo Bayou but only shallow-draft paddle-wheelers 
and barges were ab|e to fake advantage of pickup and delivery of 
goods in the heart of town. Attempts ^to dredge a channel to the 
sea were a failure. Deep-I^raft, seagoing ships could not approach 
Houston directly.. Gr^lv^eston was qettina the bulk of the ocean 
commerce- that Houston soiitehow believec;! was rightfully fiers. 

Interior trade depended upon seven-teamed oxen struggling with' 
heavy wagons up dirt roads. These roads .turned into bogs when it 
rained which was frequently.- The merchandise wa s- s tra nded , 
perishables were ruii^ed and schedules were not kept. Ra'i.lroad^ w^re 
needed and came, but only after a series of financial disasters. 
Houston also had recurring floods that swamped the town. Casualties 
were high from a whole series-of epidemics, mainly yellow fever, 
carried by the millions of mosqu-itos swarming in the bayous. 
Housiton as "Port of Houston" becamb a statewide jake. 




/ 
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TEXAS PO^RTS TODAY 



Today there are fourteen deep water ports located along the Texas 
coastline: Beaumont, Brownsville, Corpus Christi, 
Port Isabel, .Port Mansfield, Sabine Pass, Texas City and Port 
' Lavaca-Poi nt Comfort.' The Port of 'Houston is the largest inland 
port in the nation and the third largest port in the United States. 
The Port' of Corpus Christi is the ninth large^^tHn the nation.- 
Another Gulf port, New ,0r1 ea ns, i s the sec-oTtd largest in the natian. 
Over 250 million tons of cargo pass through the Texas ports and ' 
over 65 million tons are transported on the Gulf Intracoastal 
Waterway. These figures will probably continue to i ncrease . wi th 
economic growthsince water -transportation is cheaper' 
than other forms. * . 

Every major Texas port is the location point for petroleum re- 
fineries., -bul k terminals and petrochemical plants. 'Most of the 
major Texas ports are characterized by substantial private invest- 
ments in port facilities located near those owned and operated by 
port authorities or navigation districts of. the local communities. 
This relatively independent structur.e' sets Texas apart from other 
Gulf coast areas where -state governments own and operate por-t 
facilities. * ' 



THE SABINE AND NECHES POfm 
BEAUMONT, ORANGE, PORT ARTHUR; SABTNE PASS 

The Por£ of Beaumont on the Nechis River was established 1n 1916 
Jhe' port struggled through years \of slow, intermittent gr^owth 
and passive development. Today i\t is thi rd. i n Texas ports in 
overall tonnage. In 1975 it s h i p^e-o^ 30 . 5. million tons of cargo. 
Port 'Arthur was fourth, shipp-ing 26.5 million tons, while Sabine 
Pass had a tonnage of 513 ,000. The Por.t of Orange, J oca ted on 
the Sabine River 42 miles from the Gulf, was constructed in 
1918. In 1975s, its tonnage was over 912 ,000 tons. 



The Port of Brownsville ( 1936 ) like a\l 1 pther Texas ports is m^n- 
made to some degree. It is located three miles north' of th.e Rio 
Grande River and the Mej<ican border. The port ts connected" wi th ; 
the Gulf' of Mexico by a seventeen-mile long shiflnchannel with an 
entrance to the Gulf of Mexico at BrazOs-Santiagp Pass. It is 
the southern end of the Gulf Intracoastal Waterway. Its location- 
•makes it uniq.ue.^ Its area extends across south Texas, New Mexico, 
and other western states. More importantjy, it reaches deep into 
Mexico. It i s 'actual ly* cl oser to Monterrey and Saltillo, the 



BROWNSVILLE 
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industrial and agricultural centers of northern "Mexico, than are . 
the Mexican ports. As a result, Port Brow'nsville has not only* 
benefited South Texas but northe-rn Mexico. < It has been^an im- 
portant cotton handling port and has ranked first in shrimp in 
the United Staters. This is largely due to the large fishing' fleet 
in Brownsville and Port Isabel and the frozen shrimp from 
Mexico. 



CORPUS CHRISTI 



Corpus Christi, the second largest T'exas port (41.2 million tons 
in 1975) and the ninth large'st in the nation, 'opened as a deep- 
water. port in 1926. The Port of Corpus Chriswti is located on 
Corpus Christi Bay, 21 mi 1 es , i n]and from the Gulf. Its location 
is id^al since it is flanked by one of Texas' most productive 
agricultural reg i ons f or ■ q'ra i n sorghum, cotton and livestock. 
Over 260, oil fields are found within 100 miles, so -it is 
also a center for petroleum and petrochemical production and ^ . 
manufacturing. Its^mild cli«ate attracts many v i s i tors ,^ ma k i ng it 
a major re'sort area for fishing and water sports as well as the 
gateway to Padre Island National Seasho-r?e. 

I 

GALVESTON . " ■ 

The earliest movement of traffic through the Port of Galvestoi was 
in 1832.. The island had lost its position as the greatest seaport 
of Texas partly because of shortsighted leaders who had followed 
a policy of prof i.t- taki ng and conservative expansion in the face 
of a growing trade in the past. Also being an island, its ex- | 
pansion waS' limited. In 1975, it handled almost 6 million tons / 
including wheat, dry sulphur, sorghum, grains, cotton, rice, and> 
petro>eum. In. keeping with the new concept of conta i ner i zat i on, - 
and uni tjzation^of gargo for shipping Galveston has the facilities. 
tcf—handT^ containers. The port will also handle barges in much 
the same way containers are handled. The barges are usually 62 
feet in length, SS'fee't in width and wilThold up to 450 tons 
of cargo. These requii^e the'use of 500-ton cranes for loading. 

y 

V 

/ 

\ HOUSTON 

The port of Houston is thef t h i rd -1 arges t United States seaport 
and ranks- second in tonnagi and value of foreign trade. It was 
opened to deep-sea traffic/in 1915 after the dredging of Galveston 
Bay and the bayou. In 197^ itshipped 89.1 million tons of cargo. 
More than 100 steamship liri^s offer regular services between the 
Port of Houston and some .250 ports of the world. Every year 
\more then 4,000 ships caj 1 at Houston and there are more than 

■ s 



.100 wharves in operation, includljig private terminals of the 
large industrial complex that lines both sides of the channel for 

.some 20 miles. It is also the center of multicounty petrochemical 
developments that are the' v/orld's largest. It exports wheat, corn, 
sorghum grains, rice, basic chemicals, f erti 1 izer's,A machi nery , 
petrochemical products, etc. The early planners wine correct 
i n' env i si oni ng Houston as. the state's future "great lynterior 
commercial emporium." It is no longer *a joke orr a wolind to civic 
P;ride but rather is the pride »f the United States. \ 

OTHER TEXAS PORTS , v 

\ 

exas City in Galveston Bay handled a' tonnage of 23.9 mil^lion 
tons in 1975, making it the fifth largest Texas port. Itl shipping 
is' related to th^ petrochemical- i ndustry \ 

Freeport, with a tonnage of 8.2 million, is part of a commu\nity 
'of nine citie^s which have th^ world's largest basic chemical 
complex. Its exports include basi c chemical s and rice. It is 
,als.o twhe Vocation of shrimp and other commercial fishing. 

' 'i ■ 

Ihere are additional ports along the Gulf Intracoastal Waterway, 
and associated ship building and repair activities. These inclyljle 
the construction of tugs, towboats;, barges, tankers, r egu 1 j^r ^a rgo 
ships, oceanographi c research vessels, mobile oil dr i 1 1 i ng unlets , 
shrimp trawlers, and various types; of pleasure crafts 

Although hurricanes have hit the [iorts at o.fie* time or another, 
they • general 1 y have been rebuilt on a larger scale. Even today 
the ports continue to gro^ and expand .. I n .the ' future there maVi 
evenbeasuperport. •* . ' . i 



Modal Distribution of . 
Goods Shippedfrom the 
Texas Coasta/Zone 



Fe\^ Texans realize the importance of water transportation 
to the Coastal Zone and to Texas, O ver 12 0 million tons of 
goods are shipped by water fronyfTxas poks each year. 
This represents almost 75% of all goods shipped from the 
State'as a whale. " ' 
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' LOCATE AND ANSWER ■ \ 

Use a Texas map (Texas Highway Department maps are excellent) 
and the Texas Almanac to complete the following. 

1. Find Indianola. On what b0, is it located and near what 
present day citie-s. 

2. The. first German settlers who landed at Indianola' traveled 
to New Braunfels to settle. Locate New Braunfels. How far 
was rjl^w Braunf el s* f rom Indianola? 

I ' . ' ■ 

3. Use. the Texas A-lmanac , Index of the map ancUa Texas history 
book to list the forts located in western /exas whiflli. In- 
dianola served. Also locate these forts o;i the map. 



4. Indianola was tliie~pWt'"crbs"6st to -Mexico in the past. ., 
Which present day Texas ports are. closer to Mexico than 
Indianolawas? 



5. Locate Houston and Galveston on the map, .Use the Houston-; 
Galveston area inset to determine the path of a ship to reach 

•■ dov/ntown Houston. - 

• ' ■ 

6. Why was Galveston the leading Texc:s port in the past? 



7. Divide a sheet of paper into 5 columns. The columns will be 
as toll ows : 

' 'Name of major deep-.water port 

Location (on river, top of bay,, on the Gulf, etc.) 
' Neighboring inland area it serves 

Major items shipped (use the Texas Al manac to help answer) 

Rank of port (based on total tonnage ) ♦ 

♦ • . ^ 

3. Where are the four larger ports today located? How does this 
compare tp the large ports of the past? 

9. Name and locate some of the ^ther Texas p^rts (other than 



.... • ■ ■• 

the fourtee'n major on,es). Use t^e map and. the Texas Almanac 



Locate the Gulf Intracoastal Waterway. Follow it from ^ 
Port Arthur .to Brownsville. 

Where is much^of the cHude oil which this nation imports 
.shipped to be refined? Why? , 



What areas could become ports of the future? " Explain. 



TOPIC FOURTEEN-TRANSPORTATION 
SUPERPORTS AND THE FUTURE- 



- ' -Read-^ 



Prospect for a Superport. 



Look at-- 
List- 



Sketches of possible future ports. 



The advantages and disadvantages of a superport facility 
in the Gulf of Mexico. 



Read- 



Obtain- - 



• Use-- 



The Future, 



A Texas Highway Map. 



fl^p to complete Texas' Futur^e Water Highways, 



Answer— 



The questions, 

\ 



PROSPECT FOR A SUP^ERPORT 



There is considerable discussion and agitation over th.e 
prospect of a superport off th^ Texas coast. With the 
need for increasing supplies of pe.traleuni and petroleum - 
products.,,' w.e will, have to impprt vast amounts of fore-ign oil. - 
To supply these needs for oi 1 , we will need the sflTpertankers ' 
which requrre ports with depths up to lOO-feet. 

There are many questions to be answered. Can channels for 
supef^tankers be safely dredged? How will the channel . aff pet 
the marine life?,. How will it affect the lives o'f the people 
in the area? "What will be the economic, soci al , envi ronmental 
and international implications of a superport? 

'There are alternatives to de-vel opi ng ,a port. Of,fshor«=» 
poets can be constructed so there will 'be no need to dredqe 
channels. A buoy-mooMng facility is one possibility. See 
the drawing., Thfe supertanker, attaches to hoses of a mooring 
buoy, 'and underwater pipelines from the buoy would carry 
the oil to storage tanks on shore. This buoy would be 
located several miles out. into the Gulf where' the depth is 
great -enougji for the superships. Another possibility is to 
build an. artificial island with oil storaqe tanks at a point' 
in the. Gulf de^p enouqh for supertankers. This oil is then 
piped to the refineries on shore as it is neecj^i^ 
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THE f Utu|[E 



Vessel s , 

Hydrofoil crafts - travel the bays,, laqoons, major rivers and 
streams and ,theGulf, skimming the surface of the water and 
requirtng a depth of only 3 feet. They can travel up to speeds 
of 50-75 miles an hour and carry passengers and carqo up arid 
down the major streams. With the decre^-se in petrol eum 'a,nd the 
high costfl.of gas and oil, trucks, buses 'and cars have, become 
too expensive. Waterways again have become. ^a resource fo>^ . 
t ra norta t i on , - j . 

• . . - 

Also ion. th^^bays, lagoons and -in the Gulf are SFS 
(Surface-e'ffect ships) ships. These severaV nundreo ton 
vessel s 'reach speeds of up to 1 OO miles p-er hour as they 
skim on . a ^bubbl e ' of"^ a i trapped between their hulls'and the ^ 
flexible "skirts" at each end. They ride smoothly over 
2-4 foot waves. Lonq-range SES ships are being developed 
to carrf high grade cargo on trans-ocean routes. 

' ♦ ' * * . ■ . * 

There, are lange submerged or semi submerged ve-ssels, parti- 
cularly tankers.^ A shi p operati hg belovy the surface the - 
sea does not produce surface waves; therefore, it can be 
propel 1 ed.- a t hiqh speeds with less power than' a surface 
ship.a.nd it is* nj^t ^fi^ected by the weather conditiansl 



Advanced Technology 
•Most ca'rgos a>^e shipped in. a container systeTn which reduces 
cargp. hand! i ng by 60 to- 80 percent.' The developments in 
remote conthol and in monitoring eq-u-ipment have led to 
machinerxy plants, ori^ ships which need only a crew for mainr 
tenance'and minor adjustments. This development of un- 
manned power plants and spphisticated navigation equipment 
has led to -ships which' travel between ports al most' wi t hout . 
• a crew^ They have only a small emergency crew. Others' board' 

the strip on' arrival to ., take it into port. . 

• I, . ■ 

We all realize that wi^nd power was the major energy for 
.ocean transportation u-ntil the -i n vent i orl of t'he steam eng.ine.' 
If energy costs continue t;o' rise, nuclear energy may be used 
for the superships. A hybrid form of sail and... f oss i 1 fuel 
may once agai'n' be the most economic form, of . ocean trans- 
portation. ' ' ' ""■ ■' 




TEXAS' FUTURE WATER ' HIGHWAYS 



Obtain a Texas Highway map. • 

Trac6! all the rivers with a blue rjiagic marker. Underline " 
each city of a popul ati on. of over 20 ,000 that i sf oh a river/ 
or^^bay,, lagoon or intracoastal waterway with a red magic 
marker. Or use the Texas Almanac listing cvf the popjjlations 
of over 20,000 on the map and underl i ne with a red pen those 
which are locate'd on a bay, l.agoon, river^.or waterway or 
wi thi n ,a coupl e of mi 1 es of one . . * " 

^, What propoBtibn of the state woul d** hydrof oi 1 craft or 
■ SES be a,ble to reach? Could this be a feas4ble means of 
future transportation? ■ 

■ . s 



2. What problems would have to be overcome f,Qr this type! 'of 
transportation to develop? . . . _ 



3. Would peopl .e^~J?e wi 1 1 i ng to give up travel by automobile 
for travel by hydrofoil yessels? Explain. 



What is the social impact of technol ogi caV change in trans 
portation? How can we solv.e,,the problem, of how to c*pe.. 
W'ith the -social impact of technolcgy? " - 



In the 19th and 20th centuries, the ocean was arid is used 

as a domain for mi li tary power . Two world wars have* 

been fought on it/ S;ome do not regard military use as a 
resource. What do you t.hink? 



TOPIC FIFTEEN 
. / MARINE ENERGY RESOURCES 

ACTIVITY ONE-Oii: 

ACTIVITY TWO-?oTlution Free Energy * . * 

Materials for Classroom Us.e: . ^ ' i- 

ft ' " 

* 

' My Energy Position/Activity ' . 
Here and Now With Energy/Activity 
^ Oil Production/Reading ^ . V 

Exploration Rigs/Drawing 

Offshore Platform/Drawing 5 
The Search for Oil/Readings 

Test Drilling for Oil 

Drilling for Oil Producfl^n 
. • Getting Che Oil As1\ore . ~ ' 

Undersea Platform \ 
, Letter From an Offshore Rlat^orm/Reading 
Environmental Impact of Offshore Drill ing/ Reading 
Oil Spill Simulation/Activity 
Pre-oil Social and Environmental Impact/Reading 
Questions | • ' , 

Point/Counterpoint 
> ' Pollution Free Energy/Readings 

Harvest of the Wind ' : ' 

. S^a Thermal Power 

Tidal Power, „ - ' 

Wave Energy 

,Windmills in the Water 
* , Hydrogen to Burn. - ' 

Energy from Earth's Depths 

Energy of the 'Future— Nuclear Fusion' 
• .Th^ Ocean as a Coolant * " 

'Question • >• ' » 

Future Energy Headlines/Activity , o . 

Maj or Objectives for the Topi c: " • ■ 

J\ft€r completing the activities, 'the' student will be able to: 
■ ' .{.■'■■ 
' 1.1 cite examples of marine energy resources; 
. • 2.3 evaluate a marine energy resource problem man has solved and 

the changes that" resulted and t|ie new problems^that arose. 
^.5- generate a list of marine ejiergy resources which wiVl be impor- 
tant in thet future; 
-2.6- erhalyze the. use of marine energy resources in the past, present 
and projected future in view of the :needs through time 
^and in relation to the values involved; - 



^ 2,6 ctescribe how the use of the energy resources has 

^ ehaftged and will change lifestyles; 

(T 2,6 anatyze value positions i,n relation to marine energy^ re- 

Jj sources to determine simil iari ties, differences and 

J ;l ^ ' possible conflicts; ■ , . . 

' ■ " 2.7 discuss, the idea that marine energy resources represent " 
• ^ , "a coyfnon heritage" and belong to the entire inter- .. ' 

^ \ . ■ • national community; , ' 

3.1 discuss the interplay of the many facets (sociological, 

• economic, governmental , psychological and moral ) in 
the management and utilization of the energy sources; 

3.2 describe* and identify situations where technology has 

caused a change in the use of marine energy, sou rci^s 
from' the past to the present and projected future; 

3.3 analyze* which considerations are impoi^tant in the"util ization 
t * of marine energy sources; / ^ 

3.3 identify a situation in which shortyerm economic gains 
^ y .may produce long term envineftfriehtal losses; 

3.4 make projections about the consequences of , man's use of 

marine energy resources; • . • 

4.1 appraise attitudes about marine energy sources; 
' , 4.2 advocate the use of less energy. * , 

Teaching Suggestions: ■ 

The purpose of this lesson is to present the student information on the marine 
energy resources of the past, present and future. He should also begin to 
form ideas in "terms of how man's actions will affeqt the environment and 
how in turn the change will affect man. 

1. Have the. stiidents complete the readings and respond to the ques- 
tions and/or activities. (The materials may be handed out the previous 
day . ) ■ 

2. In the My Energy Position activity, define a "ridiculo^js middle" to . 
help steer participants from that position. To share the responses* in 
the total group, label opposite walls in a room with the extremes ana 
ask participants to physically stand where their beliefs "are. Or^ 

draw the c|n"tinuum on a chalkboard and ask participants to,Jnitial the 
spots that represent their; beliefs. There are no correct answers for that 
person.'at that timg! The students m^y have other students initial their 
place on the continuum as well as faculty members and the admin iHrati on, 
family and neighbors. > 

3. The readings: Oil Production and The Search for Oil series. Letter 
From an Offshore Platform will give the students^ general understanding 
of wh/it is involved in offshp.r^ oil production. If you live in an" area 
wher^ there is oil production or refineries, your students can interview 
individuals to learn about tlteir jobs, the problems, frustrations, 
humor, concerns and hopes. You might work with English and social studies 
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teachers to <:ollect oral histories of the oil industry and keep thern for 
future studies as well as using them in this- topk. 

^ The oit spill simulation will help give' the students an idea of the 
difficulty of controlling it. Encourage the. students to design their 
own simulation (with different cd>iditions--calm sea to storm) and test 
different materials' other than those listed. ^ . ' 

5. Read and discuss the Pre-oil Social and Environmental Impact 
statement. If you live in area;, with oij and gas productloji or 
rjefineries discuss the effect of the industry coming in and what ' 
would happen to the community if the industry closed down today., 

If you do not live in an area where there is oil an'd gas production, 
you might have the students look up information on such an area and 
project tjie effects. , . . • 

6. In the Point/Counterpoint activity have the students draw for their' 
position and opponent. Or you may not want to tell their opponent 

until it i^ time for their debate. Some students will draw a position to 
defend which they. will personally not favor. If this is' the case en- • 
courage them to play the devil's advocate. There are more students than 
positions so you will have more than one presentation on the same issue. 
If this is the case, the drawing for positions may be set up as follows: 

. Superport A/No Superport A ' • 
' Superport B/No Superport B 
Offshore Drilling A/No More Offshore Drilling A - 
Offshore Drtlling B/No More Offshore Drilling B ^ 
and etc. 

Some of thejpositiohs could be: - * 

, •Offshore Drilling/No More Offshore Drilling 
Superports/No More Superports 
Supertankers/No Supertankers ' • 
Money for More Oil Exploration/Money for OthJr Sources of Energy 
Money for Conservation Measures/Money for Exploration 
Used Crankcase Oil Pollution/Offshore Platforms or Tanker Oil Pollution 
Nuclear Energy/Oil and Gas Energy 
You may add and/or: substitute* atlditional topics based on the current eneroy 
problems. Also give the students ^ime to prepare their presentati(/ns 
(.either in class or out). You will\act as the timer. This is- patterned 
after the C.B.S. 60 Minutes Point/pOunterpoint. The following information 
may be helpful in .discussing thi^topic. The common sources of oil 
pdllution are: ■/ ^ , . • . ^ 

sources of oil pollution ; ' millions/ton. 

nOn-industrial wastes 

(mechanics, crankcase, etc*) 2.1 
tankej^s 1.4 
industrial (nOn-refinery) l.i 
natural seeps ' 0.6 




* atmospheric fallout 
^ ' ' refineries^ 

offshore oil platforms 

'^""Si-.v-OT* clif^er in harmful ness 

V type of oti 
used) c ran kcase oil 
hevy'"iube' oil 
» #2 fiki; bil (home heating) 
•Venezu^aru.oil 
difesel 

,Kuwail oil • . • 

Alaskan crude 
Louisiana crude?^ - 



0.4 • 
■ 0.2" 
0.1 

5,9 total 

ranking (100 is worst) 
100 
98 
80 

■ f 47 
41 

35 , 

33 

10 
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7. The Pollution Free Energy readings can serve as a basis of informatio 
•and discussion. The students mefy use them as a reference for planning 

a model or display of devices or ways to obtain enecgy from the sea. - 
They can make models or displays of exis^ting devices or create their 
own designs and even test them* This can be done individually or in 
* groups." Each should explain the principle of the model or design tp the 
class. , • 

8. The Future Energy Headlines wqlT allow the students to visualize . 
the energy future as they see it. - 

■9. HaVe the students discuss the readingSi> qu&stions and activities in 
small groups and/or as a whole class. Encourage students to generate 
i^elated questions and th«n strive to answer them cooperatively. 

10. Additional references from: - ' 

N ational Geographic Magazine # 

Pollution, Threat to Man's~^nly Home, Vol. 138, No. 6 (Dec. 1970) 

pp., 738-781 r ^ 

Barehanded Battle to Clean khe My, Vol. 139, No. 6 (June 197l) 

pp. 866-881 ^ \ - ^ , 

The Search For Tomorrow's Power, Vol. 142, No. 5 (Nov.; 1972) pp. 650-681 
Oil: The' Dwindling Treasure, Vol. 145, No. 6 (June 1974) pp. 792-825 
Geothermal Energy— The Power of letting Off Steam, Vol. 1.52, No. 4 

(Oct. 1977) pp. •&56-576 . 
Man's New Frontier— The Continental S'helf, Vol. 153, No. 4 (April 1978) 

pp. 495-531 . 
Sailing with the Supertisnkers (pp. 102-125) and World's Worst Spill 

(pp. 124-135), Vol. 154, No.' 1 (July 1978) 
Natural Ga^: The Search Goes On, Vol. 154, No. 5 (Nov. 1978) pp. 632-65 
The Promisf and Peril of Nuclear Energy, Vol. 155, No. 4 (April 1979) 

pp. 458-493) ■• ■ 
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TOPIC FIFTEEN-MARINE ENERGY RESOURCES 

OIL! 



Complete-- * ■ , . 

My Energy Position activity. < , . * 

«• i . • 

Share-- " "* i . 

Your position with your class mates* 

Complete-r 

' Here and Now with Energy Activity. . , ■ 

Discuss-- • 

The results wijth-your classmates. > ^ 

Look at-- , ' 

Drawing of Exploration Rigs and Offshoi^e Platform 
Map of Gulf Cj^ast Oil and Gas Fields. 

Read and Discuss-- , 
Oil Production . - 
The' Search for Oil Series 
Test Drilling for Oil 

Drilling for Oil Production ^ - ^ ' - 

Getting the Oil Ashore 

Undersea Platform ' ' ' 

Letter. From an Offshore Platform , . / ; . .. 

Interview-- > 

''Individuals associated with offshore oil and -gas industry. Have them 

' discuss their jobs', their working, conditions, frustrations, concerns 

' and hopie for the future: - ' 

Report-- ,r , , 1 

On the interview to your classmates. ^ * 

Read— . , 

Environmental Imp^^ct of Offs+iOre Drilling. ' ' 

Complete-- ■ " , • • . , 

Oil Spill Simulation Activity 

Read and Discuss— ■' . ■ > 

Pre-oil Social and Environmental Impact 

yVnswer-- 

ThQ''^3C&stions. 




A one minute Povnt/Counterpoint presentation. 
You will draw one of the 'following positions: 

Offshpre drilling/No m6re offshore drilling (refer to Topic Fourteen) 
. Superport/NO superport.s (refer to Topic Fourteen) 

Sup.ertankgr/No supertankers (refer to. Topic Fourteen) 

Money for more oil exploration/Money for other sources of .ene)^gy. 

Money for oonservation/tloney for exploration 

Your one minute presentation in front of the class with a 
classmate representing the opposing view. 



MY ENERGY POSITION 



Put your Tibials at a point on the line that represents your positiorf; 



The marine environment 
should be sacrificed to 
obtain the energy sources 
needed to maintain our 
standard of 1 i vi ng . 



Our standard of lining 
should be sacrificed 
to protect the. marine 
environment. 



/■ 



Have your classmates place their initialsOn the spot that re- 
presents their beliefs. 



What would the earth be 
like if everyone were 
here? 



What woul d the earth be 
like if everyone were 
here? 



Were more • i n i ti al s on the left or the right side of center?- 
Why did you select the position you did? . 



HETC AND ^OW WITH ENERGY 



Right at this moment, 


what 


sources of energy are 


you 


using? f 









What sources of energy did you 
use today?' 



What would happen if one of 
these sources were cut -off 
. right now? 




What 
would you 
do about i ts 
being cut ofif ? 




Georgia 
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^GuJf Coasts Gas & Oil Deposits . 
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OIL PRODUCTION 



For thdy-^ands of years, people ha.ve thought of the harvest 
"of-the-'sea in terjis of food .resources . Recently, attention 
haj^ been turned to the (larvfi'st of thewnineral resources 
"Hblat lie beneath the sea. An estimated 26 percent of the 
wbrTd's known oil reserves are submerged beneath the seas. % 
Some experts think exploration will greatly raise that 
percentage. An ; increas i ng amount of the world's oil of 
the f uturelIWi 1 1 Ve drawn from beneath the ocean. ;The end 
of the oil age will occur when the oil in the deep'^r parts 
of the ocean is exhausted. V 

Oil in 'the Texas; coastal zone was found seeping from the 
soil long, before the first Europeans arrived. They told 
explorers that the fluid had medicinal values. This first 
record of Europeans using crude oil was in the calking 
of boats, in 1543, by survivors of the De Soto expedition 
near Sabine Pass. In 1866, the. first well was drilled to 
produce oil. The basic princip-le of rotary drilling was 
used and it has been used ever since, afllthough with much 
i mprovement . 

J\\e development of offshore oil exploratio<n had its be- 
ginning in the Gulf of Mexico during the*^-summer and fall 
of 1 947. The first sub^a well was completed from a mobile 
platform in the Gulf of Mexico. No longer was offshore 
oil production '1 imi ted to the rigid platforms that had to 
be built inplace. ' 

Exploration for petroleum is taking place on all continen- 
tal shelves except the Antarctic. The continental shelf 
in the Gulf of Mexico'has had the greatest concentrat;i on 
of exploration and drilling. It also has the largest 
number of produc i ng ''wel 1 s of any offshore area in the world. 
Over a million dollars is spent each day to develop off- 
shore' oil wells in the Gulf. A recent gount. showed that 
around 7,000 platforms are located in the Gulf of Mexico. 
More than 40 percent of the nation's natural gas reserves 
are located on the Texas Gulf Coast. 

Even in the Gulf of Mexico, with all its wel>s, a large area 
remains to be explored. T,here are more th'an^SSO million 
submerged acres beneath the Gulf in water less than SO- feet 
deep". Of t'hes;e only *bout S'S million acres have been 
explored. There are also billion^, of acres at deeper 
depths that are unexplored. 

With the increasing demand for oil, *i t fS" important to know 
the success. in f i nd i ng new f i el ds , the, time involved in 
fthe d'iscovery, a'nd the development of' the field for production 
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these lire "important in predicting the role of offshore oil 
on futur*;e energy supplies. In the Gulf, the time from dis- 
covery ta development is 3 to 4 years. In the North Sea * / 
it is at least 1 0 years , due ' to the sea's conditions. Of 
course, the njajor problem still is that we do not know where 
oil is located.' Therefore, many wells that .are drilled 
find no oil, and it costs millions of dollars just to 
learn there was no oil there. 

To tap more underwater oil deposits, there will have 
to be drilling in deeper water. It now |p)Sts seven times 
more, to drill for, oil offshore than on land. /Vs drilling V 
begins in deeper water, the costs rise even more. Even \ 
if there are 1 arge submerged oil deposits, they will be 
expensiv.e to develop. 
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THE SEARCH FOR OIL 

\ 

^ < . s ■ 

• . ■ .• ■ ■. 

Al though/'oTr and natural gas are found under rocks on land as 
well as lunder the sea, it was formed millions of y6drs ago in the' 
sea. Sor wherevfer there is oil, there was once^ deep water over a 
continental margin. It is also certain that wherever there is 
oil, the environment was probably tropical 1n the distant past. 
All the world's major oil fie'Vds on what is now land have 
probably been found and are being worked. It is the oil 
that' lies underwater that interests, us. 

Both on and offshore, explorers for oil and gas are looking for 
the same types of rocks and structures.. Wliat they .look for is: 
a source rock rich in the organic remains from which oil and gas, 
are generated; a reservior rock into which the oil and gas can 
migrate (sandstone or limestone).; an impermeable seal or cap- 
rock for the reservior (shale or salt) to trap it in the reservior 

They use seismic reflection to determine the structu^e of the' 
rocks beneath the seafloor. In this method, they set of f a ;' 
contirY)lled explosion on the surface. The sound waves from the 
explo'sibn move down through the seabed rocks and are partially 
reflected by each layer. The reflected waves Are picked up 
and recorded by a series of hydrophones.. The variations in the 
reflections show the structure of the rocks beneath the sea. 



DRILLING FOR OIL 

The experts study the results of the seismic survey to try to 
decide if there is oil. If t-he chances look good for finding oil, 
then a deep hole is dug since this is the only way to determine 
if there is really oil there. To get oil from the sea, special 
rigs are needed. Before 195.3 the offshore drilling rigs were 
confined to shallow waters.. However with the development of the 
jack-up rig, they were able to. go'out into deeper water up to 
300 feet. The legs of the jack-Up rig sit on the bottom of the 
sea and workeVs can make its legs taller or shorter. 

In 1 962 there was a tTrea kthrough with the ^m'i submersi bl e 
rig. It has special legs (pontoofks filled with air) so it can 
be floated out to the drilling sit\. There it is held in place 
with anchors floating but partly submerged. In 1971 the'first 
drill-ship was used. It has a derrick (drilling tower) built 
on'its deck and. the drilling bit and the drl^ll string go through . 
a hole"in the bottom of the §hip. Drill-ships had been in use 
for nearly 20 years, but this advanced type i,s able to stay over 
a well in deep water by usingdirectional propellers. These 
nio"^bile drilling rigs have increased in number and are sent all 
o*ver the world. • 



Th€ majority of the hole^ drilled contain only w^telr or unecono- 
mic amounts of oil. A drilling bit is used, fo cut through the 
"rock with a pipe called the drill strinq joined to it, Engines 
drivfe the drilling bit into tjhe earth and pipes are added 
to the drill string as it goes down. .As the drilling bit rioes 
deeper aiid the rock is hard, the bit will wear oul and have to 
be changed. Mud and rock come up the drill string. If the 
drillers find oil,, it rushes up the drill string. However, 
complex systems of pressure-control devices makes sure that oil 
will not gush uncontrollably up the pipe. Just discovering oil 
proves nothing. What counts is the amount and accessibility. 
From a range of tests, engineers can tell whether a field is 
worth commercial exploration. If it looks promising more wells 
will bfe drilled to determine the size and shape of the field,. 
Then if oil-company experts decide to develop the fie;.ld, they 
must make preparations for several year^ of costly drilling^ 
from a fixed platform and to bring the oil ashore to refineries. 



DRILLING FOR PRODUCTION * 

Drilling for production is even more expensive because a N 
production platform must be built to support.-my 1 ti wel 1 drill- 
ing equipment and oil and gas processing equipi^ent for about 
30 years. The earliest platforms were wooden» tressel . - The 
^type of platform will depend on the Jocatioti of the field. 
'The base of the-platfqrm is built. on land. It is pu>led out 
\to the a>*ea'ontits side by barges, turned oversand set in the 
sea. Next the .-tiroduQt i on platform is built.^ Cranes on 
barges put the dec^<s in place and lift the Blocks of build- 
ings, drilling derrick, equipment to process the^oil before 
transporting, etc., onto the platform. 

Th^ production platform js like a factory with everything that is 
needed to get oil up from the well and ashore. When t(rfe. pi atf orm 
is ready, the wells can be drilled. The biggest modern platforms 
may have two derricks drilling simultaneously, with double qrews 
workinq roundithe clock. There may be living quarters for as. 
many as 140. 'As many as 60- wells may be drilled outward at an 
angl^e (from eacvh platform. A fleet of .work boats and helicopters 
will bring in pipe, casing, cement, mud, men, fuel and food. 

\ . . ■ 

When all the wells^have been dri 1 1 ed v the production equipment'is 
plit iri place. This includes a complex group of control valves 
(the phristmas tree) which shut off automati dal 1 y if there is 
any d&mage to the well. Now the operation is mostly automatic. 
On thje deck of the pi atform the vari ous-parts. of the crude-oil .or 
gas mlii*<*ture are separated and the oil an'd. ga^ are. transferred to 
a taniker». or pumped through a pipeline to the shore. "Once all • 
the 'equi^jPmen t, i ? working,' the complete platform can |5e automated 
and c^ntrd led from . ^ computer o.q^ore« Production platform 
installation ta^<-es 6 'to 8 years. . 



GETTING THE OIL ASHORE 



Many wells have been drilled and the oil and gas are flowing to 
the platforms. Transporting the crude oil a»nd natural gas from ' ^• 
the offshore wells to coastal areas presents a challenge all, its 
own. This calls in part for pipelines under the sea. Within a 
field pipes are usual ly 1 aid from all tj)e platforms to a central 
point. From tJie central point the oil may be tajj^n to shore by 
tanker if the field cfoes not justify the instaUfipTon of a pipeline. 
If oil is pumped away from the platform to a 'ii|^ring a short 
distance away , these moorings are 2^nchore<J to the sea b/d and 
^ hose carries the oil, from the seh bed through the moor'ing buoy 
to'the tanker via a floating hosey' Th6 drawback is bad weather. 

If a pipeline is feasible, it is careful 1 y pi anned and designed 
and every possible route is studied. ^ The shortest route 
between the platform and shore is most desirable but underwater 
topography, geology, marine activity, underwater olpjects, winds, 
waves, currents and th^ shore environment must be considered. 

Once a site is selected the pipelaying operation begins with a 
wellVequiped and coordinated '"work spread ." This includes pipe 
supply vessels, tugboats, a pipe-laying barge and a trenching barge. 
Daily rental fees for the spread irLtl978 could be $40,000 a .day • • 
in the Gulf of Mexico and $300 ,000 ^ day in the North Sea.- When 
the pipeline reaches shore, the lay barrge can no longer operate. 
Tractors, bulldozers and trucks now do the work. 

Before the actual pipeline can operate the line must be tested. 
If a pipel i ne. passes al 1 tests, it is ready for operation, 
Today's pipelines are under constant automatic monitoring to 
control and detect problems. The United Stated built its first 
offshore pipeline over 3Q, years ago; now more than 7,000 miles 
of submarine pipelines are found beneath U;S. waters. It cpsts 
15 cents to send a one-ounce letter from Hou^ston to New York; a 
gallon of gasol.i'ne travels the same di stanc e^ by pipeline for . 
less than cents anjd sometimes in less time. Today the - 
United States <has more' t.hap a half mi 1 1 i.on 'pi pel i nes (land and, 
sea lines), enough to circle t'^^ earth 22 times. A major portiort 
of all the energy used in the United States maves through the 
pi pel 1 ne network. 

• ... 

'■ ' " OJNDERSEA PIATFORM ' ' 

% ■ V,.. • 

An alternative to platforms i S underse'.a production-, I'jn which all 
the equipment is mounted .o,n the sea floor^ the sea-bell wellheads 
are covered by. a chamber in which, there- is a 'one atmosphere en- 
vironment. A small diving bell brings «'the workers from the sur- 
face ship and mates iwith the sea chatfiber-. In- the sea chamber, 
the men can work in llr/, warm, sea^level presSur'e conxiiti.ons, ' ^ . 
A series of these over an oil field will' feed into a central seabed 
gathering station from where crude oil will be pumped to a platform 
in shallower water or to* tankers . System^ like this represent the 
best answer for oil product i on i n .water '^i^pths greater than 600 meters 

■/ ■ ■ ■ Hit:- ; ■ ' ' /•■ 



% LETTER FROM AN OFFSHORE OIL PLATFORM 



Capt. Al G. Seaborne 
Coastal Port . , 

Texas 



Dear Captain Seaborpe, 

I am working as a roughneck at sea on an offshore oil drilling 
platform in the Gulf of Mexico. - 

A helicopter takes us to work 95 miles out in the Gulf, We land 
on the helicopter pad of our drilling rig. There are fifty of 
us, men and women, working and Tiving here. We' work twelve 
hour. shifts for seven days. Then we hel i copter back to shore 
for our seven days off. . - ... 

The platform and its operations look like those on T.V. commer- 
cials. It is spotless. We are not allowed t9 throw even a cup 
over the side." Even rain water falling-on the platform is fil- 
.tered bfefore.it reaches the surface of the Gulf. 

Our platform is* 200 f^et wide and 290 feet long. It is 160 
feet above the Gul.f. The platform has the hel i copter landing 
pad , . derr ic k , pumps 5nd machinery, monitoring equipment, repair 
shops, offices- and Irving quarters. We are in .water that is 300 
feet deep and may drill to a depth of 10,000 fefet. Our i)latform 
-can move under its own power. - Our drill i^ng platform may be - 
drilling as many- as nine^el'ls. The living conditions are good 
and so is the "food. Onl^when you look at the water do you know 
that you are not on land. 

If you look through the five stories of grill work, you -can see 
scores of fish darting about the pi atform ' s steel legs. T^e 
fish are n.eifher attracted ryor repelled by oil for the simple 
reason, ther^e is none. The f i sh a r^ a ttracted by the platform 
itself, whic")! a-ets like a reef.. It. attl^acts a food chain that / 
sta.rts"with'phytopla/ikton and barnacles and woj^ks to. larger 
marine creatures li'kethe shark. Our pi atform actual ly attracts 
more marine organism^ int^o the area than were here before. 

The job is outdoors and .of fers adventure an4 exci temtnt * This- 
dfillia.g p4 atform- works on the same pr-i n*c i p'l ej^as the earlier-. .- 
ones. The operation is different tod'ay. I.i is large^^ and there 
are more technoTogi cat innovations . Today we even use T.V. 
cameras and computers in our. work. -Itis^more di f f i cul t now, 
so more education i s' needed. , Once only grade school was', needed, 
now one needs a higli school educat-ion or more. 

It is time for my shift to go to work. ' .i 

' * ^ -5i ncerej y* yours , 




ENVIRONMENTAL IMPACT OF OFFSHORE ^RILLING 



Capt . Al G. Seaborne , 

Coastal Port 

Texas 

♦ • ■' ♦ . ' 

Dear Captain Seaborne, 

This is in answer to your letter asking me to assess the 
en vi f onmenta 1 impact of offshore drilling. 

After the oil shortage of 1973, one of the provisions to 
decrease our dependence on oil imports was to lease some 
•10 million aci'res of the Outer Continental Shelf for off-' 
shore oil development. The plan aroused a storm of oppo^ii- / 
tion from environmentalists, legislators and businessmen as 
well as nature lovers. 

There is an uproar in spite of economic pressures and the 
talk of energy shortages. People who^^'care little about 
protecti ng .the environment at a distance really get con- 
cerned about protecting it close to home. The uproar is 
understandable, but not for their reason--the fear of oil 
spi 1 1 s . 

Oil companie.s have greatly improved their offshore oil 
production. The reasons for this improvement were: 
drastic fines for damage from oil spills; the financial 
loss due to wasting oil;. and public opinion. Now there 
are automatic storm chokes which react instantly to 
changes in heat, pressure, arid rates of flow. There are 
also thicker pipes, electric monitoring, and blowout pre- 
venters designed to cut off and contain oil in emergency cases. 

Even if the njw_safety s^^stems fail,, there 'are improved 
booms irrr(t'~sri'lnme'rs to contain the spill before it reaches, 
a shore. Pipes are used to carry th* oil to shore in* the 
Gulf. The environmental danger is much greater if ships 
are used. The chance of a large oil spill from the off- 
shore platforms is fairly remote. , r . 

\ Among the sourc^^of oceanic pollution, spiljis from off-' 
\shore drilling rank far down the list.,. Tankers and even. 

\normal shipping are far greater of fenders 19 times greater. 

iRiver deposits and sewer dra i n-offs , incl^uding cranKcase' 

loil from the thousands of gas stati ons , cause the mos t pol 1 uti on . 

Even the natural seepage emitted from time to time from the oil 
■ teabeds is greater. It is this natural seepage that forms the 
tar on Gulf coastal beaches. 

Tnere is visual pollution by the wells and r^igs in the Gulf. 
Tliey do give the seascape an industrial look. However,* 
thifiy don't have to be unattractive. Off Loryg .Beach, 
California, they are made to lodk like ^ipartiments on an 
offshore- artificial island. Off theyAtlantic coast 



the rigs are 25 to 75 miles offshore and on a clear day Only 
the uppermost tips would be, seen from shore. 

It is the shore itself--what drilling can do to it... that 
Is the real issue. It' is hot the oil itselT since pipes' 
carrying the offshore fuel are heavily protected against 

. corros i on and rupturing. Jhey can be brought in under- 
ground 'to the refineries and storage tanks which can be 

^inland away from the fragile coastal area. The real 
problem, social as well as environmental comes before any 
oil is produced. I have attached a report or\ that problem. 

Si ncerely yours , 

Charles Crude, Executive 
World Wid^ Oil 
Expl orati on Iric . 




OIL SPILL SIMULATION 



Create your'own ocean by "f i 1 1 i ng 'an aluminum pie pan, plasti,c 
bowl or other container with water. Create your own oil spill 
by placing 15 to 20 drops of salad oil or regular oil on the 
water in the dish. ; 

Your task is to cleanfup your oil spil.l. You may use any or 
each of the. fol lowing (keep the piece of.each material you use 
the same size): . 



a) cotton balls d) piece of nylon net g) piece of cjirdboard 

b) a spoon e) piece of styrofoam h) piece of string 

c) eye\dropper f) piece of nylon hose' i) other ma.terials 

Selec^t the method you think will work best.. Time yourself. 
You may want to repeat the simulation by 56-nerating waves in 
your container to determine the.,effect of waves on" the cleaning 
u p 0 f y 0 u r 0 i 1 s p i 1. 1 . 

1. How long d j d it take to clean up your oil slick using each 
of th6 alternatives?* 



2. Which method do you think is the most effective in calm 
water? in rough seas? 

•« ' '. 

3. How man'y methods can you think of which might work more 
ef f i ci ently than the methods listed? 

4. What problems are created by the gigantic oil spills which 
ocicur regularly now in our oceans?. 

5. What factors affect the cleaning up of the oil spills in 
the oceans? 

• ■• / 

6. Who should be responsible for cleaning up the spills? 

7. Can you or your group design possible solutions to this 
major problem. Brainstorm as many possibilities as you cfh. 
Accept all ideas as possibilities. Narrow dov/Yi your list 

later by applying your own criteria (testing the i/dea etc.) \ 

8. Wha''t would you consider to be the three best alternatives to 
clean uip oil spills in the ocean? 

• /■ 



PRE-OIL SOCIAL AND ENVIR0NMEN|M IMPACT 



The real problem of of^shfore oil development is social as 
well as environmental and occufs befojre any oil is produced. 
The building and the setting up of th'e offshore platforms 
requires a large onshore task force. The offshore work force 
is small compared to the people employed onshore. Pepple 
are needed to assemble the platforms, operate the needed 
fleet of boats and barges and to supply the daily needs of, 
the crew. This working force of thousands, along with their 
famil ies moving^'nto a ^mal 1- coas ta'T community, creates , 
.large probl ems- -Doth social and envi rpnmental; both immediate 
and 1 on^ range. , . < . ' 

The platform construction workers bring other builders 
needed to put up housing for the workers and their families. 
Next come more schools, stores, restaurants , .professional 
offices and entertainment establishments, with roads and 
sewer's needed for all of them. / (In other words it becomes 
a boomtown 'with labor shortages, inflated land prices, and highe 
wages.) There are also the social strains between natives and 
outsiders. 

Anot)ier problem exists. The small shore community is 
probably sc,enic with recreation activities that, are eas ily. 
affected by sudden growth in i ndustry, and constructi on . ^ 
TTie fragile nature or the coas.tal ^Vivi rontnent allows 
it to be easily damaged from the heavy equipment that the 
building and hauling of oil rigs and heavy supplies require. 

The boom may abruptly end. The field's potential may not 
be wbat was expected. Only actual drilling answers ' ' 

that question, and the odds are only one in sev^en that a well 
will yield any oil or gas. Or the time comes When the oil 
is gone. No more platforms are built; no~^ore pipe laid; 
workers move away; stores close; schools disappear; houses 
are empty. A boomtown becomes a ghost town. Worse is that 
it will never recover its pre- boom -resort quality. All 
energy taken from the earth requires a price in environmental 
damage . , ' . 

Another problem is that no one knows how much, or is any, oil 

or gas'is available under the outer Continental Shelf. If 

there is oil there, it will be 8-10 years at least before 

any large scale production will occur. In the meantime, 

we continue to increase ^ur use of petroleum. By the end 

of 1 975 we were importing close to 40 percew^, a lon,g way 

from independence. ' . . \ 



Do you tKink we should continue and increase offshore 
oil exploration? Why or- why not? 



What are the alternatives if we choose not to explore 
for offshore oil? " ' 



At present, most U.S. offshore oil production is in the 
Gulf of Mexico and off the coast of California while 
the Atlantic coastal states are saying no to offshore 
oil (Jevel opm^nt . How do you feel about this? 

• \ . ' • ' • ■ 



What should bte done? 



How would you solve the problem of sm^il 1 coastal com- 
munities becoming boom towns? . 



Oil gushes up from the sea bed--black gold, the greatest 
source of wealths from the sea, with thehighest potential 
to destroy. State your feelings and explanation about the 
above statement. 



POINT / COUNTERPOINT 



Mi nutes s. * 
p 0 s i t i on 



This activity is patterned after the CBS program 60 
Point/Counterpoint . You have drawn to' determine which 
you will represent. The position you have drawn may not be 
the position you actually support in real life. However you 
are to support the position you drew. as though. you have always 
.favored and supported it. Your presentation will be one. minute 
in If^ngth. lime will be called after one minute. You will 
probably want to make an outline of what you want to say so 
you wpn't leave out your key poi nts ., Your outli ne may differ 
from the one given' below. You may have more or less paints. 
Remeniber to be concise in your presentation. 



Posi tion 
by 



B 



II . 



B. 



-c. 



Ill . 



TOPIC FIFTEEN-MARIN^ -ENERGY RESOURCES 
.. w u POLLUTION FREE ENERGY 



Read and Discuss— , r - * . 

Pol-lutiOn Free. Erjerg^. 
■ f .. Harvest of the'-Win^ . „ 

• V ' Sea Thermal Power" " 

Tidal -Power* . 

* ftave Energy " . ■ 
Windmills in the Water--^.:,. 
Hydrogen to -Burn ^ ,. ' 
Energy from the EWth'stOepths' 
Energy of the Future 

^ • Ocearf as a Coolant 0 ' . 



tJesign-- 



0 
0 



•T^iliodel ,0^ comp;letG*a d*isplay of/your- own devicevOr way of getti'ng', 
Energy From the>S,ea-. . • » ^ •. . 



Displiay and Explain-- " 

^ ■ • ■ (I ■ • ■ ^ 

' Yaur device to the cjass. . 



Divide— 



/V shefet of papervirvto thr.ee Columns. " label the colu(j|ns: 
Past ' ^ ; ^ . ' 

• . Present' • . ^ ' . * ' 

. • Future ^* - ; / . 

Lis.t the,,marine ener:gy resources -in the column in which they • 
* belong./ Include oil and gas. Some may be more than one column. 



n 

■ r 



.Answer--, w " .... > - 

■ " - ' - * 

Jhe quewtfons. 

C^omplete-- 

Future Energy M^a\il ines activi.ty" 
' S'harp- .* • 

,' /• Y6ur Headlines with your classmates. 



/ ^I^OL^jj^TIgN FREE ENERGY 




ptential for " 
r 1 d n6eds is. 
I f we used tjii s 
nt on other coun- 
the Rossi bi 1 i ty 



The sea produces many mi racl es-^-one i.s ti 
pollution free energy. All the energy tl| 
concentrated in,th« ocean's physical sy: 
s'ource of free energy," we would not be cf( 
tries for our* energy. This would f..re"e 

of blackmail by ot her^ cO'lin tries jwhi c h control the oil and, gas 
supplies. Ever since the need for new sources, of energy; a ros e , 
scienti sts: and- engineers ha'vV l.ooke-d t^pw^rd the endle^.sly moving 
waters of the oceans the fury of the stpr.m, the pounding of 
the -surf, the rise and'fall of. the tides and the movement oT . 
the'* wind and, waves.. ATl suggest thtit the seas hold an awe.some' 
amount of " -poten t i a 1 power. ■ The question has been- how to harn,ess 
tbat. power for use in ^ way that is economical and will not 
interfere with the marine ecosystem. * .. (' * 

Harvest of the Wind .• ^ * - • .. 



The heating of<. the earth ' s; atmosphere by the sun,"", and the ro- 
tation of the earth, results in wind patterns . For many centmries 
and with varying degrees of success, 'man has used motions of 
the wind to propel-his machines. Wind power was the major 
energy, for-ocean transportation until the invention of the steam 
engine. If energy costs (environmental and financial) eon^tlnue 
to rise, a combination gf wind, ^d oil may once again be the 
most economical form of ocean transportation. W i ndmi 1 1 s < ha ve 



been the, other 
1 af ge/wi ndmi 1 1 s 



jse of wind power. In /the future, we may see 
on floating pi atf orms • of f shore . 



Wind's are regiorial, vari abl e and hjas its own • c haracter i's ti c s 
However'in studying the windi in an area, it is r&peatab^le. 
So a wi nd. generaltor could be des-i^ned to . work in a particular 
wi nd . regi on . ^ . Thle. most energetic win^s move over the ocean. 

37 from the w.ind can be- used, to form hydrogen 

energy t rans'mi s s i on\ a'gen t . 



However the eneri 
gas which is a s 
Tn othe-r words , 
the hydrog'en ga-s 



from 
orabl e 



the w-i nd 
and Tow- CO St 



he wind energy could 
luntil it is needed. 



b,e' 



stoVecJ and shipped in 



There 



are 



many 



d.c 

sh'allow e.no'ugh wa 
1 1' woul d also be , 
the oceansin 



an areas near enough to' the- shore and i.n 
er so the hydrogen gas cbiil.d be pi ped' to'' shore 
ossible'to extract ■ energy "from the wind over 
the Imost favora'ble wind areas. The wind generator 



pi atform 'coul d be IS. sel f -pr-opiel 1 ed_s.bip e-qui pped to. ^js^vert 
the wind energy tol hydro,g^.n ^Jas •an'd . store i t . La tei^^.i t^ c«qu1 d 
be /transpor^d to.;|t.'^ag^'^r%a5..;«frh-^^ 



In. t he oceari i c . wi nds < we'have a huge energy ^#ui^cie» t ha t 'y/e 
harness t6 serve our needs .as we want it. " It ccTuVd Be put 



Can| 

to 



use in the- near- future , ec.ondmi.caT I y v/Hth no pol l;i!iti on^f .^any kind- 



The most promising form of oceanic energyv i^s the use of 
.energy from the difference in temperature^ betvieen the surface 
water and the water of The ocean depths. It is the. ocean's 
greatest renewable sou rce $ i nee it i s repl en i s hed each d^ay 
by sol ar iradi ation . The ocean* accounts, for 90 percent of the 
earth's sur.face between the Tropic of Cancer and the Tropic, 
of Capricorn. This area is^hSre the most intense solar 
radiation reaches the jearth.* The heat capacity of water is 
greater than that -Of a^iy other. Ti qu i d . The sun ' s energy does 
not penetrate yerA^ deeply i nto. the oceans so eve*h under the 
hottest tropi cal 'teas there is^ cold water,. Thr~ene^.y_potenti aV 
of ocean-fc therinal di f/er'ences can be tapped. It is also 
ecohomi ca 1 1 y^ f eas i bl e ; . ' • 

Pro jec t i on s • a re that ity/ould be- possible for large numbers 

of sea thermal povOer plants" to be located in a rather large 
;area. This 'area would be 15-mil^s east-to-west and 550 miles 

south to north along th^ wes|^ern portion of the Gulf Stream". 

They could produce -el ectri c i ty of convert it to hydrogen gas. 
"Tliis could be sent to. any par t*^ of the United States and sold 

at a competitive price. 

The principle of the sea thermal power plant is^the opposite- 
of va mechanical ref r i gera t i ota 'pl ant or refrigerator'. The warm-v 
surface water would give up neat to the working fluid (Freon, 
arnmonia* or prgpane) in tubes. T'he heat would change the fluid 
into a vapor Under pressure. The cold bottom wateY is use.d to 
chill the condenser tubes under, the turbine. Thi s -^c rea tes a 
region of low pressure where the vaporized fluid can expand. 
When, it expands, it can do useful work, turning ♦he turbine tp 
produce electricity. * 

A*sea thermal plant could operate 24 hours a. day, year roliVid,,- It 
been estiqiated that the temperature differences of the. Gulf 
■f.sir^am could generate 82 trillion kilowatt hours. The ^proj^ift^ 
iteed for the^United States by J 980^ s 2.8 trillion kilbwatit ^ 
hours. One team of researchGr\s'has estimated that this ocean- 
w./de power source* is capable oK conti nuousl y providino 200 
t'imes the earth's total power needs in the year 2000... 

';vv . ;•• . : ■ 

.■■■)l"i^-\he ^-.w ov^Y ^-he oceans and in ^he thermal differences 
.•'iwhiQi-h the'^'sun creates we have plentiful resources of pollution 
f K&'e'. en.e'r.gy . Us.ing.»the free energy of the ocean could place 
ii.'^j'.n h>.i;'M0.ny<. wi th the bi qsphe'4?e . '>le would on.ly be using re- 
■ lyjf^dih^M. e^^ ■ \ ^ '^^^ 

■• ;: V- , • ■ '.^ ' ,^ '-^ \ . ; 

ogf^'^^ jdl . Wf c t -.w tii c h m a.y e x H s tv i S that i I could change the 
•fl/terqiif^eirVture^ • -^^^^^ gouTd affect marine life and weather 
i"t1j&.Kj$Vv^^^^^^ changes can b^^ caused by a small cha.ng.e in 

jthe- he^a•i^ the o'eean^v We Jdo not know the long range 

V,^T«:c f s; . •. f h d.. .vip m e^ i.i m'fe t h e ;t) u r n i rvg of o i TT gas, coa'l, etc., 
. d^Y^ 6 (J^r ir^.^ s h fe^a -t "-w hi c h could affect marine life and weather' 




\\\ ■ 



• * • ■ rV 

condition^. The ecological consequehces of sea thermal power 



need to b6 studied. We need to determine the upper limit on 
using ocean thermal eri^ergy 



Tidal Power 



• 



Records indicate that by tW eleventh century tide mills. were \r ■ 
used alon*.the Atlantic coast of Europe mainly in Great -Bri tai n 
France and Spain. Even as late as the mi"d-ni neteenth century , -. ^ 
tidal energy was used widely in coastal areas. Twenty-foot water- 
wheels installed under London- Bridge in. 1580 pumped part of * 
the city's water supply for/some two a,nd one half centuries* 
later. The first tidal mill in the United States was built, in 
1635 in "Salem, Massachusetts. Some of thes^. were impressive in v 
size. One in Rhode Island, 'built in thd WbO's, used 20-ten 
-wheels, 11 feet, in diameter^and 26 feet wide. Th^ early mijl's • . 
used v/aterwheel *s and were low"i^~ energy productiojn. These 30 
to 100 kilowatts were used^t^fhe site. 

Today on the Ranee River fn France there is a 240 Vnegawatt pl^nt 
which has. successfully haVnessed the tides. There\are only 
about 90 places v^here tidal heights and volurtes are\great 
enough for the op,eration of t'i da 1 / e 1 ec tr i c power plants. These 
include estuari e.,s and bays of nor^„hed stern North America and 
the Gulf of Alaska among otheVs/ i *■ 



* 



With new con struct-i on techniques "ajid large better-adapted 
generating units, it is technically possi'ble to uSe the tides. 
It is conservatively estimated that they coul d' produce 13,000 
megawatts. The' total p^wer produced from this resource would 
be small »i n terms of the world.' s total energy needs. However "iX^ 
could, fill the energy needs of'the local area. Tidal energy 
converited to electric energy iS not harmful to the air, water 
01; *1 itxvd. * 

There^are some problems in the construction of tidal power 
pl.ants. These include the co>st 6f construction 4nd blockage 
of the watervyay to commerci al .and pleasure craft. There is 
also the'sceriic pollution of dams and turb4nes* on the waterways. 
The/life cycles oT the marine organisms may be affected by 
chaV|qes in salinity, temperature and nutrients. 

Wa^^e Ejiergy .' •: - 

.There is a tre.mendous amount of* energy in th^ form of waves. 
Sci en.ti sts, have estimated that a four foot wave has 5.45 
horsepower "per wave; or 28,000 horsepower per mile. (Small 
riding tawn rtiowers have a 5 horsepoweih engine.)* If the 
power in'^one 10 foot wave were harnessed, for 4 miles it would 
produce an amo^unt Of energy equal to the daily [Droduction of 
a typi cal nucleari^owpp., pi ant . •. ' q ; 



In 1909 an invention called "The Reynolds Wave Motor" was 

produce'd. It tntensformed the energy of the surf into 

electricity. It did produce electricity to light a string 

of light bulbs but not muchimore. The theory was solund and 

with today's technology, it could become the basis af an efficient 

energy system. However, large-scale production of energy 

from waves needs more research. , 

Windmills in the Water or Current From the Current 

In the past, ;before electricity, windmills dotted the farms 
and ranches 6f Texas. The power of a breeze would turn the 
bl'ades -and pumps would be driven to pull the water from 
Underground wells. Today, windmills are beginning to make 
a comeback ^on land, The principle of the windmill may bfe 
used to capture the power of the sea in the future also. 

The water of the Gulf stream flows rapidly past the Florida 
Keys. The force of the water i « 1 i ke^ a breeze. The current's 
speed changes, but it is more reTla^e. tjian wind. Scientists have 
proposed a system of underwater windmills in the Florida current 
p.ortion of .the Gulf Stream. "The water is strong enough to drive 
rotor-type motors 350 miles from the U. S. A proposed- row • 
of twelve turbines over the 350 mile area could produce 100,000 
megawatts of pollution free energy. It has been calculated 
that if as little as 4 percent of the flow were trapped, 
between 1000 and 2000 megawatts of energy could be produced. 
There is^a large resource of energy equa'l to that produced by 
twenty-five 1000 megawatt ppwer plants available in the Florida 
current. Other streams in the oceans could be harnessed 
for additional energy. 

Hy drogen to Burn • • 

■— ^ ' ■ f . <- 

What is nee^decTls a fua.L which can.be easily manufactured from 
a renewable source and easily transported and stored (a liquid or 
oas), is clean-burning and gives of fjmax imuiir energy from a minimum 
amount. It also must be safe to hanc^e/and non-toxic. 

No such fuel exists, but hydr'og en comes close.- It is the cleanest- 
burning fuel, giving off only water vapor and heat when burned in 
oxygen. In air, it gives off voter vapor' and heat. If the fire 
is. hot enough, it gives off sm^U amounts of oxides. Hydrogen can 
be bottled, stored,"piped, pumped, burned, exploded, liquified. 
It was used to take man to the moon. It can be safely substituted 
for petroleum a,nd coal in many i ndustr-iaV processes.. It can be 
easily converted to other fuel forms. 

Intern^)' combust4/on engines can efficiently run on it as can gas 
turbinVs. Fuel cells, which are flameless, can produce electricity 
with 1.1 t^l^ waste.- ' ' 



Free hydrogen is not plentiful' in the ear'th's atmosphere. There 
is plenty of it. stored combined" wit h oxygen to form water] Hy- 
drogen can be ptoduced by th-e electrolysis of seawater using . 
electricity from ocean cu«rrents and sea thermal plants. Ocean- 
tankers could collect and deliver it to where it is needed.- 
Hydrogen may be the kfey to our using the energy from ^he sea. 

Energy^ tr pm the Earth's Dept 'hs . ' 

* # . 

Thr.oughout the world there is a common \hedt source. in a bunda nce«-- 
the na tu ra 1 -hea t from the' earth's rocks. This is geathermal; 
energy. It offers. a source of potent i a 1 power that ca^n be 
tapped. A government survey estimates that the known geg.thermal 
resources in the United States, both land and ocean, could 
produce 1 40 , 000 -mega.wa t ts ovpr a period of 30 . years. This is^ 
equal to the amount of energy of 140 nuclear power p^arjt's. 
A thousand ^megawatts is about the energy needed for drcity of : 

d mi VT i on persons . 

. • ' ■ ■ ■ ■ 

The geothernial .energy will not solve the energy shortage-- 
no single source can do that.. ' There are still, some technol o\| i-ca 
problems and ecomonic pr^jblems. However, in few years it 
iiv^y be more a va i 1 a b 1 e . ^ ' ' * ' ■ 

■ ^ ~ - - ' ... *■ ■ . , ' 

.In several countries -such as- Iceland, France, Hungary and *N^w 
•Zealand, they/a re * hea t'i ng homes v/i/th the ea r t h ' s< ho t ^wa ter a nd ^ 
using the heat for industrial purposes as, wel 1 Ac tua^ ly 
geotherinal heating Xf\ the United States is not new-. Over' ^Bp. 
homes in Klajnath Falls, Oregon, ^are using energy f^rom hot wat.er 
wells. Also in" Boise, Idaho, homes .along Warm '^^ring^s- Avenue 
have used the bathwater for* Nearly, a* century." ,At presetit^.in the^ 
United S tcj tes a t The Geysers in Californi'a there.is a gfeothermaf 
plant. Thi T pi ant' produc'^es about hajf-of San F r.a n,c i s co * s energy 
needs. Als.o the Imper i a 1 Va 1 1 ey of Ca l.i fornix *^seems tQ^bVffer 
rich prospects for .geothermal development: ' ' ^ « >' 

One of the *ri ches't future ^'ources of geothermal ener gy -1 ies - 
beneath the Texas - Louisiana' coas ta 1 ' req >on . ^ There a re 1 a rge 
hpt-water res'erv i ors :;tjpth on s Kare, and %f f^^ The ho t wa ter 
containing methane. .( the chief i ngred i en t of na tu ra 1 gas)- is " 
trapped under * abnormal ly* h ?:gh : pres's ure tinder the thtck sediments^ 
Drilling for i t; i s dj f f i cul t . and costly. However, 'a^ the prices 
for other energy r^i s'^ , i t w iii beco.me .prof i tai) 1 e . to >dr i 1;1 ' . * 
for i^t . Estimates are' that tKo^re 1 S as mi^^oh as 1 1 5,,000 -me^ga-- . 
watts o.f energy for 30 years. The 4netFfa.ne -i n th.e water* wojil d^ 
have ^fi equal ^lergy ^ vaS ue . ■ , ( Tfje tot'a 1 Un i ted. States -powefr 
capacity in 1 976 was ' afeou t 560 ,p0t)' m^cjawatts*) So the coastal ■ 
zone of Texas-. Louisiana i\ nut o'n Ty ' a *s otJ roe of oi-1 *and gas " . 
but geothermal energy. V . ^ . ' 



Like all energy .sources, ge.Q.thernid 1 ..energ^y h^s both advantaq.es -r . 
and disadvantages. 1 1 1 s VeTatively cle'an,' there is no fuel to buyldnd 
the reserves., are thought to be 1 ong* 1 ast i n'g . However, there is^- 
the question of subs i d:en.ce . 'Will the earth sink in the 'area 
where the water is removed? Thia can be '^avoided by. returning 
the water from . which the heat 'has b&^'r\ removed .back ir^to the 
wells. There is, the probl^nrof hydrogen su'lfi de. gas (odor of. • 
rotten eggs), poi sonous . arseni c aiid beron in geothermal waters. . 
Howes^fer if the water is punvped bac.k into the we 1 l.is . th i s . proJj.l em 
can Be avoided.. All things considered: mini ng fa.r.geothermal • 
^&nergy may be desirable. . "''■'^ 'L . 

• ' * 

' "En ergy of the Future --"Nucl ear f^u sion • . • . • .' • • 

In the . future, it is expected that" power from'nUcl.ea.r fusion 
will be feasible and the cost will be reasonable. .The fuel; 
for these power plants will be heavy water (Wat^r whose hydrog-jpin • 
atom contains an extra, neutron .). . A- small but important 
percentage of sea water is heevy. water -so when this form of « 
energy is developed, the ocean will be th^-source for .'^he fuel..".'; 

The Ocean a s a Co olant ; ^ " '/ 

The ocean can serve ai an effective an9 inex.haustibl;e source 

of cold water for cooling. For .any kitid -cif thermal power 

plant, whether it is sqTar, naclear. or fps'sil fuel' that is 

used as an energy, a supply of .cool.f.n.g.. wa ter • is- as important- 

as the heat source. .Land-based pi ^nts .-.requi r6. expenSi ye , • . • 

u n s i g h 1 1 y cooling towers. . Also, no body vy an t sH,a p o.w er ' plant • 

in his, backyard, especially a .'nuclear;- one ' 

■ ; ■ ■ . . ; ■ ■ ^ . '■ 

An alternative is to build th^se ;p'Ow^'i^ Rl'3nts.*<);^fshorev The.. " \ 
New Jersey Public Se.rvictf El.fictri-C; a^nd 

combined efforts of Tenneco .and ".We-sti n^f^^^^^ pla-n^/to con- 
struct th'e. first f 1 oa t i ng. ..nuc 1 eaT. p^we/^^ 2.8-ntiles off -. •. 
the coast of New J0>vsey . The . d0 ve-to,p!er s be Ti e ve ' t ha t . i n« t he ' 
open sea the warm wat^r. wi l.T d i.iSpe-rse better . 'iJheirefoYe there 
will ibe less damage' than oct.urs:. when "the'Vlieated^water is dischjtfVged 
into 'coastal areas. Ma.r-.i cu l.tu.t^.i s ts feel'.that the Varm water •».•*.' 
could be used to set up area.Sv^w.h^^^^ fish an:d a^ ga e ,coulti? be farmed. 

T.he problem of rad i oac ti y-f? ma.te;ri-a-l s wi 1 1 . ha ve to ,;be- kept at.* '.. .. 
very low levels. Some feel. vt'^^ ocean di.lutes radio-' 

actjvi t| more easily . tha:n'-dpe:$ i the Ta.n.d. . Th i s " theory* i s not .' '■ • 
1 ogical^ si nee the radioa^oti vej s'ubstances/wi 1 1 ■ be ,;used by mari^e•' 
organisms. So the .radi oact iye chemi (;al s' wi 1 1 be re turn 6,4 *t^) us 
in our food fish. ^ ' . ./ .. .. ' • 

..■ ■■ • ■ ■ ..•.'-• •- 

If nuclear plants are built offshore, ther-6 will.'Jbe lie^sis danger 
to people Mn, case .of a.n; acc-id.fe'nt -where radi at ian^ is. re- 
leased. The ocean would p-r.ovitdfe protection,. ; AlsO there ar$ mor'e 
offshore si tes ava i labl e 'f^r plants than on land. 

In the future, whetller. it is. »i1 j ■ coa 1 , Ocean thermally wind-, ; 
wave, tide nuclear :n ssion/or . nuclear fusion^ *a large pa.rt of . /' 
the world's p>oductT6n of (SneWgy' may be. froiirthe '0<;eanS'. " ^ > \ * 



^gest.lorts .' ' • | 

1.. Why should pollution eosts be included when comparing /' 
- one energy source, with ,ano.ther?, 



2.' Whkt are the problems in; the use of fossil fuels for 
• energy t / • . •. ... J * 



Kojw does energy .from fossil fuel compare with energy 
" • -from wav.es, currents,, tides and water temperature 
d i f f ete*n'(;es ? • / 

'*« *■* * 

4. Why* mu.st. we f1 nd 'hon-polluti ng • sources of energy? 

- .• • ■ . / 

5. . Why .do we need mO.r^ e-nergy than was needed in the past? 



6. "Why is* the pcea,n considered the source .of most of our 
future ^n^rg^y?'* . . ' 



7.,. What**are .the^advantages and disadvantages of energy from the 

ocean as compared* to .the fossil fuels (oil^,* gas, coal)? : 

H 



8.* Di sc'uss; "the poVi t'ltal/ and '^to.nom-^c^.a^ of not being 

.; • dep-endent t)n'*another countiry for" 6ur. energy supply . 



FUTURE ENERGY HEADLINES 



Newspaper head.li«es seem to fluctuate between good news and 
bad news about the marine environment and energy. As you • 
look into the future, what do you see newspaper headlines 
saying? Write your worst fears and your best 4iopes for the 
marine environment and energy in the form of headlines. 



Which of these headlines do you think is more likely to 
happen? Put an X by J t . » - 

Put a star by those fears that one person could do something 
about. 

Circle those things that would require a lot of people to 
prevent from becoming true. 



Worse Fears 



Best Hopes 



TOPIC SIXTEEN 
RICHES OF DAVY JONES' LOCKER 



ACTIVITY ONE—Marine Mineral Resources * , . 

Materials for Classroom Use: . 

' ~ — ' . ■ . 

Table of Concentration of 57 elements in Seawater 

Riches of Davy Jones' Locker/series of readings 

Water-The Most Priceless Resource/Reading 

A Solar Still/Activity ' 

More of the Riches of Davy Jones' Locker/ Reading 

Who is the Owner?/Reading 

Questions of Ownership?/Activity 

What I Think Should Be Done About The Ocean-'s Mineral ^Resources/Activity 

Major Objectives for the Topic : ^ • . 

. ■ ■ ■ ' ■■ ■. . . ' 

After completing the activities, the student vnll ,be able to:. 

■ •« . 

1.1 list some marine mineral resources; 

2.3 evaluate'a marine mineral resource problem man has s61ved 

and .the changes that resulted and the new problems that 
arose; 

2.5 generate a list of marine mineral resources that will be im- 
portant in the future; 

2.5 identify the consumer products produced from marine mineral "-"^ 

resources; 

2.6 explain and categorize ways in which marine mineral resources 

were used in the past and are, being used; 
2.6 analyze the use of a marine mineral resource through time 
in relation to the values involved; 

2.6 describe how the changing use of marine mineral resources has 

changed 1 ifestyles ; 
' 2.6 identify and clarify his own value position in relation to . 
marine mineral resources; 
' 2.6 analyze value position in relation to marine mineral resources 
to determine simtliarities., differences and possible con- 
flicts; 

2.7 discuss the idea that marine mineral resources represent "a 

common heritage" and belongs to the entire international 
community; 

• 3.2 describe and identify situations where technology has caused 
J .3 change"nTk the use of a marine mineral resource through 

• * time; \ 

• ; 3.3 evaluate what considerations are important if niven examples 
of marine mineral resource acquisition; 
'3.3 identify a situation in which short term economic gains may 
produce long term environmental losses; ' 
■ ".in 



3.4 make projections about the. future consequences of man's ex- - 

ploitation of the marine mineral resources; 
4.2^ ^dvocate a position in^ relation to marine mineral resources. 

Teaching Suggestions; . . , 

* ■' ■ ■ 

The purpose of this lesson is to present the student, information, on the marine ' 
mineral resources. He should also begin to form ideas in terms of ownership 
and how var^ious actions will affect the environment and in turn affect mail. 

• - * 

Jl. Have the students complete the readings and respond to the questions" 
and/or activities. (The readings may be handed out the previous day so 
they can be read before class.) 

2. You may do the solar still activity to illustrate this principle as 
a means of obtaining fresh water and removing the minerals, from the 
water. I 

3. In the "Question of Ownership" continuum, steer students away from the 
middle position. There is no correct answer on the continuum, every 
individual's answer is the right answer for that pjgrson at that time. 

4. After dealing with each reading or at the end of the entire set have 
a class discussion on the. questions and/or activities. 

■ ) • ■* 

5. In- the speech on "What I think should be done about, the ocean's 
mineraljbresources" you may have them share their outl.ines in small groups 
and therl the small group compil es an outl ine to present to the class. If 
you^have each student present a speech to the class, be sure to time the 
presentation. 

Additional reference. 

'6. Nati onal Geographi c fl agazin e, Man's New Frontier--The Continental 
ShelfTToT. 153, No. 4TApril f978) pp 495-531. / 
"Hawaii's Deep Sea Jewels" Vol. 155,, NO. 5 (May 1979) pp. 718-732. . / 
The Qcean World of J acques Cousteau, .Vol . 17 , Riches of the Sea, 
Danbury Press. ~ ^ • 



TOPIC SIXTEEN-RICHES OF DAVY JONES'' LOCKER. 
MARINE MINERAl>RESOURCES 



Look at-- 

Table oiP Concentration of .57 Elements in Seawater. 

Read- 
Riches of Davy Jones' Locker 
Water--The Most Priceless Resource 

Optional 
Make- 

A solar still and distill saltwater. 

•f • ■ 

Read— ' . , 

More of the Riches of Davy Jones Locker. . 



Opti onal . - 

Select— 'I ; 

A marine mineral resource and report on all its uses. 

Read-- . • > 

Who is the Owner?. ' 

Complete-- 

Question of Ownership activity. 

Share and Discuss-- 

The Results of |t.he Question of Ownership Activity. 

Prepare-- t.. . , ^ •, ^ 

Outline for five minute speech for "What I Think should 

about thq ocean's mineral resources" activity. 

Present-- 

Speech.to the clas^. 



TABLE OF CONCENTRATION OF 57 ELEMENJS ^ 
\ IN SEAWATER 



ELEMENT 


TONS PER 


ELEMENT 


TONS PER. • 




CUBIC MILE 


- 

, — , ^ ■ — ..■ '» ■ ^ 


CUBIC MILE 


Chi orine 


89,500*,000 . 
'"49 ,500,000 


• 

Nickel 


9 


Sod i um 


Vanadium 


.9 


Magnesium 


6 ,.400,000 


Manganese 


. 9 


Sulfur 


• 4,200,000 


Titanium 


-5 


C a Vc i u m 


1 ,900 ,000 


Antimony 


2 - 


Potassium - 


1 ,800 ,000 


Cobfal t 


2 


Bromine 


306,000 


Cesium 


2 


Carbon 


132,000 ' 


Cerium 


2 


S tron t i uln 


38,000 


Yttrium • 


1 


Boron 


. ' 23,000 


Silver 


1 


Silicon >' 


14,000 


Lanthanum 


1 


Fluorine 


6,100 " 


Krypton ■ ".~'\'J, 


'\ ■ \ ^ 


Argon 


2 ,800 


. ' N6on - . '".l:^-^ 


}■ ^ . 5 . 


Nitrogen 


2,400' 


■ "•• Cadmi urn ■ -^-ff 




Lithium 

h> 1 vll 1 Mill 


aoo • 


.^Tundsteji 


.. • ^.5 


Rij h i d i u m 


570 


M n 0 n 


.5 


Phosphorus 
Iodine' 


330 


■'"'Serman i um 


% .2 


' 280 • 


Chrpmi um 


Bariurfi 


140 


.Thorium 




Indium 


94 • 


Scandi um 




Zinc 


. . -47 


Lead 




Iron 


47 


Mercury 


.1 


Aluminum 


47 


Gal 1 ium 


.1 


Mol ybdenum 


47 . 


Bi smuth 


.1 


Selenium 


19 


Niobium 


.05 ' 


Tin 




Thai 1 i um 


.05 


Copper 


14 


Helium 


.03 


Arsen i c 


14 


Gold 


. .02 


Uranium 


14 







Seawater contains an average of 35,000 parts per million pf 

dissolved solids.. In one- cubic mile of seawater, weighing 4,7 
,blli:ion tons, there is about 165 million tons of dissolved' 
'matter, mostly chlorine and sodium. The volume of the ocean 

is about 350 million cubic mi les,; gi ving a thepreti cal . ni.i neral 

reserve of about 60 quadrillion tons. \ 



RrcHES OF DAVY JONES' LOCKER 

1^ . s ■ . ■ • . ♦ • . ■ • 

■ ' • • I ■ •' . ' ■ 

The world''s oceans are a storehouse -of .a gre-^t^^variety of.: 
mineral, material s . ; They va ry great 1 y ^ n character i sti c-S' ' 
and .occurrence. 'The minerals incl14.de thps-e dissolved/in 
.' th-e 'sea, water , those accumulated dn thfe ocean , floor , and . 
.^th''.9s'e 'locked "in rocks beneath the' ocejin. f 1 oqr , - If the 
minerals of the sea could s.omehow be extracted", from,, the . 

* water and- spread ' even 1 y oyer a smooth ai|j^herfe' the si^e of 
the earth, th'e 're.su 1 ti nd mi neral Tay;er wou 1 d . iae 1 BOi f eet 
thick.' It has been estimated that within thetoceanS- ther*e 
are. some 50 quadr i..l 1 i on (metri c ) .tons, of mi r).e>^ci>s , including: 

^ '2 quadrillion ton/s of magnesium^ - ^. 

100 "trillion tons of .bromine . 

' ■ ' ? 7 tri.llion tons of boron .' 1 . 

■20 bil l ton tons of uraniu-m 

10 billion tons of goj.d 

(S.ee the chart, of the elements In sea water.) 

• • At_ present ,* only' common . sal t; magnesium; bromine and fresb 

water are . being recojjered from sea. water. The gross value ; 
. per cubic mile of sea water of the 17 common industrial' ' . 
: •■ elements isv.aroufi'd $600 ,000.00. ■ . 0 ' , 

; Most of these elements are in short supply in the United States. 
' In fact the . Unixed States i s importi ng, most of , t he -resou rcq^s 
"♦wh.ich it needs to surVive. JSo we have becomer dependent on other 
countries for ou^ supply of needed resources. With this depen- 
.dence on other countieies for resources, we havje put ourse-l ves^\^ 
in. a position where we may face* economic blackmail with thes-e 
\ resources. This is presently occurring with our dependence 
> upon . the. "OPEC, coun'tr i es /f or our oil. Mining the .resources 

f^rom- the sea- would he.lp the United States become more, resource 
'..independent.* ■ , ^ ■ , . 

* ^ . ■ ' 

The. ma jor • econom.i c prpbjem in removing the ejemejits of low con- 
. ■■ c'e nitration' from sea water is the huge amount of w.afer that nee^ds 
' ' to be putnped and processed. A pi ant "handl i thi s much vfater ' 
would have to process 2-.1 millip.ji gallons per'minute, ^very 
minute f"or an entire year. Progress ha^s been iiia.de ,in ec.onomi-^ 
"■\ cally recovering a few of the e»lements of higher concentration." 
' T.hese. mineral s 'are bromine", ijodine, and magnesiurp. ' The removal 
' of th^ie from the sea water is the same in cost as: removing 
them from land sources. " ' . 



■ r. 




! 



WATER— THE MOSt PRICELESS RESOURCE 



Among the resources. of thb ocean the most priceless is the 
water itself, and in' the future U may well be the most im- . 
portant resource recovered' from sea water. Interest 1.n 
desalination (obtaining usable water by removing salt from 
saltwater) goes back several thousand years to Aristotle. 
' He described a method of e^vaporating seawater to produce 
■<dri'nking water. Greek sailors of that time-periodrdrank 
fresh water that had been desalted in small quantities 
onboard th^ir vessels. • '. 

Even though water 1$ centraTto the hjstory of man, 97 per- 
cent of the. world's supply is salt water unfit for consumption, 
The fresh water in lakes and rivers, so important to l.ife, 
is really water i n trans 1 ti on, as it flows toward the sea. 

A practical approach to solving the domestic, agricuUaral 
and industrial water problems is the application of desali- 
nation on a large scale. The processes used in pilot 
plants include: distillation, semi -permeabl e. membranes , 
(reverse osmosis and electrodialysis), free-zing and crystalli- 

za1;ion . . " 

^•Distillation processes are the most widely osed today. All 
of the" world' s larger desal inati on "^instal 1 ations use this 
method This includes the 1,000,000 gallon per day plant at 
Freeport, Texas and the 905,000 gallon per day plantat 
Chocolate Bayou, Tekas. , , ' . 

■ The cost of pure water from conventional sources is steadily .., 
r^isinc. The cost of water from (iesa 1 i na t i o-n is decreasing, . 
especially in the 1 a rge pi a nts . , !oon the. cost of desalting 

in large size p-lants may decrease as techliolooy-advances and 
low-cost heat sources are developed. . '\ 

Long-range estimates in-di-cate that by the year 2000, world 
desalting production shoyld be more than 30 biVlion gallons 
per day, compared to about 0.10 billion gallons per dayin^ 
.1 970. This 30 -billion gallons/per day is about 8 percent 
of U.S." domestic use today. 

We must renew our understanding , of the impor>a1ice of water. 

■ Our personal and national Vives depend on^e quality and 
''supply of fresh water and the careful of the resources 

' from the' sea . 




A SOLAR STILL 



0 



Make a solar still and distill salt water into fresh water 
by using energy from sunlight. . ^ 



1 . 
2. 
3. 



(Plasiic shoe 



Obtain a plastic tray with cover, 
box) \ ' , • 

Cover the tray, with black paper (construction 'paper) 
(side and bottofti). 

Cut a piece ^ofal uminum foil a little shorter than 
the length of the tray. Attach it t;p" the sides of 
the tray by/'nyaking a small fold. 
Fold'.the fai,l to make a V shape. 
Pour a salt |olution (10 grams o-f salt in 100 ml 
of water) into the tray to a-'depth of 1/2 inch. 

6. ' Put the cover on the tray. 

7, Set i;t |in direct sunlight. 
Let,/i tyVema i nj und-isturbed until drops collect on the 
Dnd^rsnde of the cover. 

W^n alarge number of drops^ ha ve ' col 1 ected , tap 

he cover to make the drops roll into the foil "V" 
trough.. 

Pour the sample into a cup and taste it. 



4. 

5. 



8 



\ 



10, 



Answer : 

T 



..■! 



Where did the drops that formed on the cover. come 
from? 

Are these drops "fresh" or "salt" water? 

Some pe'ople have said that the future of a .country 
depends on her water supply.- Po you think this is 
true? Why or why not? 




The demonstration you set up is a simple process that distills 
a liquid with the energy of sunlight (solar ener'gy). It works 
well on a small scale. However, it costs tov much to build the 
solar stiUs and pump sea water into them and fresh water out; 
We can't irrigate a field with high cost .water, and expect to 
grow low cost crops. 

4. iSlhat do you think will happen in the future? ■ 



ERJC 



MORE OP TUe riches OF DAVY JONES' LOCKER 
NUMBER THREE — MAGNESIUM METAL 

. ■ • * 

Magnesium is the third mos't abundant element found in sea- 
water. Ninety percent of magnesium metal produced in the . 
U.S. is obtained from seawater. Som'e 65 percent of the 
world's production comes from only, two plants that process 
seawater: Dow Chemical Company at Freeport, Texas- and 
Norsk Hydro-El ektrisk, Norway. Magnesium is us»ed where 
weight is important, since it is the lightest of structural 
metals. 

-The first magnes i uiii metal from seawater was produced in. 
1949 from the Gul f ^of Mexico by Dow Chemical of Freeport* . • 
Texiis. It is estimated that a cubic mile of sea?*ater 
contains roughly six million tons of magnesium. This is, 
approximately one-sixth of an ounce per gallon and is worth 
less than 10 cents. The Dow plant pumps approximately 1 1/2 
mi 1 1 ion gal Ions per minute or almost 2 billion gallons per 
day. This includes the water for cooling. 

M^agnes i um. hydroxi de is also removed from the water.^t the,. 
. Freeport pi ant and sent elsewhere. Bromirfe was extracted 
from seawater from 1941 to 1970 at Dow Chemical. This 
operation is no longer occuring/so, 'the only plants are in 
France, Italy, England and. Japan. 

OIL — BLACK GOLD 

- Oil. is found under rocks on land. It is also found under 
rocks under tlie sea. Oil deposits extend into the contin^ental 
shelves as do the deposits of many other mrinerals. Oil is- 
the - pr'i nc i pal mineral of economic- value that is obtained . 
from the continental shelf. At present the^'most productive 
offs.hore fields around North America are in the Gulf Of 
Mexico. . 

The future of the world's oil industry lies underwater. 
There will not be antJther Middle East oil field o-n lanjd. 
There may be as much as four billion barrels of oil under 
the continental shelf of the U.S. Atlant-ic Qoast. There is 
oil under the Gulf of Mexico, the west coast and Alaska's 
broad shelf may hold a further wealth of oil. In the ^nd, 
only actual drilling will determine how much oil ther.e is 
under the shelf. The continetal slopes, from about 200 
meters down to 3,000 meters, may hold further stores of pet- 
roleum, but it will be hard to get at them, because of ' the. . 
great depths as well as the sea floor configuration. As fot 
the deep ocean floors, they are geologically y&ung and ^ ♦ : 
largely composed of basalt. This is not thejkind of rock 
beneath whi«ch oil is likely to trapped\-' '^'i.. 



NATURAL GAS 

Just as there is oil under the continental shelves there is 
natural ^as. There may be as much as 14 trillion cubic 
feet under the shelf, of the U.S. Atlantic coast. However, 
Interest is focused. on the geopressure zones: of the Gulf- 
coast region. Thes^ areas could lead to more gas than 
we have dreamed of, enough for centuries. The geopressure 
systems are 1 50,00 squarefmiles of porous shale and sand-, 
s^one. These are saturated with hot brine at abnormally 
high pressure. So far there is good scientific evidence 
that this' brine could contain as much as 50,000 trillion 
cUbic feet of gas. That is 2,500 times our present yearly 
production. . • • . 

^Another possible marine source of gas is from methane 
hydrates. At certain pressures and temperatures, methane 
and water form an icelike substance beneath the permafrost 
and in deep-ocean bottoms. They were not noticed until ^ 
the mi d- 1 960 ' s . The hydrates may have captured enormous" 
quanti ti es of gas . . 

How much is there? Only by drilling, by developing solid 
engineering data and lab reseach are we going to be able 
to answer the questions. How much gas is there?- ' How much 
can. we produce and at what cost? 

OCEAN COAt MINES? - 

■ 

Coal is one of the minerals which has depos i ts' extend i ng into 
the continental shelf. Coal i s abundant* througout the 
world on the continental shelves. If cdal develops as the 
main raw material for energy, we may see oca^inic coal become 
important. However, the land coal reserves are so great 
that they will be the main source of coal. The oceanic 
coal will not be mined until its extraction costs equaT 
tha t of tand coal. 



• THE EQONOMIC INDICATOR 

Sulfur is so important to modern industry that it is con- 
sidered to be an indicator of the nation's econ«omi'*t activity. 
Most of the United States sulfyr is mined from salt dome 
deposits in the Gulf coastal region,*, As the sulfer deposits 
on , 1 and are, being depleted, mor^ sul f ur i s ^bei ng recovered 
from the offshore salt domes in the Gulf of Mexico. It is 
not known how, many salt domes in tjhe.C^Lflf contain sulfur 
sincel it was discovered during oil explorations.. , 



Su'lfur is used to make sulfuric acid. Sulfuric acid is needed 
Dy the fertilizer, chemical, paint and pigment, iron and 
steeli rayon, ^ilm, paper, petroleum and many other industries 



"THAR'S GOLD IN THEM WATERS" 

There is gold in those waves and there is gold under the 
waves. Gold, may be found underwater in areas where streams 
that contained large amounts of gold empty into the ocean. 

When gold was discovered in California in thfe nineteenth 
century, a gjold rush took place causing towrts'to spring up 
overnight. The discovery of gold^under the water, has not 
caused *the same excitement. On land only a pick and shovel 
was needed. Mining the ocean ra-ises much grea-ter problems. 
Is ■ " ■ ' ■ • 

The removal of gold from beneath the sea is complicated and 
expensive. Methods must be discovered that will interfere 
with bottom-dwelling organisms only for short time peri'od. 
It must. not seriously affect the marine environment. 

** I 
* I 

A WOMAN'S' BEST FRIEND ! 

Off the' co'ast* of Af r i ca , . mi 1 1 i ons of dollars worth of dia- 
monds lie on the seabed.' A Texan, Sal Collins, was the first 
to remove diamonds Trom the seabed on a commercial scale. 
He used barges to dredge the offshore area. Although his 
success was limited, he opened , -the way. for underwater mining. 

'Today ,, min ing barges with over a hundred men use'sliction 
hoses to pump gravel a-n'd , d i-araonds on board. The diamonds 
are removed .and sorted by hind. The remaining material is 
returned to the sea. Support and sampling vessels prospect 
for,, diamonds . When an area, is rich, large-scale dredging 
is taken over by the large mining barge. This severely 
disrupts .the. life of ,orc;anisms that live in the dredging area 
on the continental shelf. 



JEWELS FROM TH£ SEA 

Man has always been attached to shells and fascinated by, 
their beauty. Pr.imitiv'e man actually used shells as misiiey. 
Even today, shells are of value.. For,exa"mple a.Jgreat shotted 
cowrie shell, of wh'ich only 18 are 'known to exist in thev 
world, was offered for sale in 1973 for $1,750. 

Shell cotllecting has led to hundreds of shell shops around 
the world. Most are localbd in tourist and resort areas , 
near the sea. Many of the^va 1 uabl e sKells in the shops are 



collected by divers. They collect the mari ne 1 i f e f or their 
shel.ls only.. In some areas th€ shell animals no longer 
exist because cTf this collection. ' 

Red coral has always been valued for its beauty. It was 
also used as a medium of exchange. Eventually wars were 
even fought over the right to take coral from the Mediterranean 
Today instead of divers depleting the coral reefs* dredges 
are used. In a few years all coral will be a souvenir of 
the past. Dredging takes coral which took thousands of years 
to form, in a short period of time.' The dredging also, kills 
the living coral and other inhabitants of the reef. '* ., • 

As coral 'becomes more scarce, the price increases. The pric-e 
of coral is almost as expensive, as the price of gold. Also 
.a coral diver can earn in a few months more than a business 
executive does in a year. That i$,aslong as thereis 
coral . . : ' ' . o . 

THE DULLEST RESOURCES—SAND AND GRAVEL 

Whin compared with oil, diamonds and gold, sand and gravel 
seem very dull. However, sand, and gravel are a valuable 
resource for making cement for construction* "In the U.S., 
sand and gravel is a billion dol.lar a year industry. Sand 
and gravel are second in economic' importance behind oil arid 
gas.. Projections indicate that by the year 2,000 the demand' 
will increase four times, ^ 

Presently in the United States, there>is little mining of 

.off,shoxe_sand,..and gravel v.. /In, Great . ?rJ !^?.in tjie l and . . . 

sources of gravel are close to being depleted. It is projected 
that |)y.l 990 England jwiVl get all its sand and gravel from 
the sba. The ocean in its tjeach erosion processes prod.uces 
and sorts gravel and sand into different sizes. Sand and 
gr-avel 'from land sources often must be crushed ^wh i ch requires 
energy and increased cost. 

Dredging the continental slope can turn entire marine environ- 
ments into wastelands. Plant life, attached organisms, 
shellfish and crustaceans die from s i 1 t churned up by dredging 
Eggs and .larvae of many species will tie destroyed. Sand 
and gravel are an important resource for the continued growth, 
but their mining is also a destroyer of the marine environment. 



THE MY^ERIOUS MANAGANESE COBBLESTONES 



The mQSt glamorous and maybe th6 most mysterio4:$ marine 
resource is the billions of tons of metals a6n|ained in the 
maganese nodales scattered on the ocean f 1 oor . I n some 
^reas the sea floor looks like a cobblestone street due to 
the large number of the nodules. It i s es timated that. in 
some areas the nodules concentration reaches 180,000 tons 
to the square mile. 

The.nodules also contain iron, nickel, C9pper, cobalt and 
traces of two dozen other elements. The elements found in 
the nodules i)j»iTl vary from one location to another. 

Bestdes t.he economi.c value of the nodules for the metals 
they contain, they have another vaulable quality. The nodules 
are a renewable resource. They are continually form- 
ing; however,- they grow very slowly. The process by .wh ich 
the nodules are formed is not clear.. Once this 'is learned, 
it might be possi bl e to. "raise" the nOduTes on a mineral 
farm. • » . • 

Recovering the nodules poses new problems in technology and 
of interflational law. The two most reasonable mi ni ng ones 
are the use of. deep-sea hydraulic systems or of a cable 
bucket s-ystem. The tiydraul i c sys tem depends on a dredge, 
to collect and sort the noddles on the ocean floor. The 
cable-bucket system is a series of collecting containers 
attached to a cable that moves them down and across the 
o.cean f 1 oor . ' 

Mining the nodules will not be easy. There are difficulties 
in controlling a long length of pipe or cable from a ship 
in a rough sea. It wiTl also be costly. 

' - * - * 

Although the nodules are found in areas that are almost 
biological deserts, it does' not mean that mjning will hav.e no 
effect on* the marine en vi ronimen t . The potential problems 
include: disru^pition of the sea floor ecosystem; redistri- 
bution of sediments V alteration of chemi1:al balances; ' 
and sedityents may bury organisms that live on the sea floor. 
A greater environmehtal problem may come from the plants 
on land tha.t will process the modules. , They will have ^.to 
dispose of , mi 1 1 ions, of tons of| residues which will contain' 
tqxic met'al s .' ' . ' ' ' 

» 1 •' ' ' \ . ' 

' "' 

There is also theuncertainty about the legal aspects of* 
deep-sea mining. Who wi 1 1 ^contro^ the mining? Who owns \ 
the nodules? These questions must still be answered., • 
Suctessful exploitation 6f the minerals <)f the,,.s.ea die p ends 



on three factors: (1) more qeoljogica] knowledge to determine 
the location of resources (2) 'technological advances for 
pollution-fre^r^extraction and mining (3) definition of. 
international' ^law regarding marine mineral rights. Number^ 
three is interrelated with the other two.bec^iuse national 
governments and private industry want legal protectio^n for 
thei r i nvestment . 

SHELLS AND SAND / 

In addition, many fecial ized mi neraj - s ands are founc^ on 
the shelves. GTaniconite is mined as a fertilizer. Almost 
all the o'il drilling muds come from of f shore\(epo^.i ts i n ' 
Alaska. . 

As much as 20 million tons of oyster shell have been produced 
from the shelf. Most of this came from Texas and other Gulf 
Coast states.. It is estiinatied that a minimum of 100 million 
tons of shells may lie on the continental shelf off the 
Gulf Coast. The oyster and cl am shel 1 s. are used in concrete 
and road material , manufacture of cement and lime, poultry 
grit and fertilizer additives, \ , 

Investigations have, shown high concentr^at i ons of 'zircon, 

titanium and iron in the Gulf. Jircon is used in resistant 

types of materials like chemic^y resistant ware, electrical 

insulator^, glazes, porcelains, enamels and pigments. 

Other deposits .iji the Gulf include potash-rich layers, 

phosphatic rock, iron ore, bauxiterand possibly other 

metal 1 i c^veins . Muclj, remains to be learned about the mineral 

treasures of the continental shelf. 

« ■■ - 

fvv^ ■ ; • * 4.- ' • ■ ■■■ ■■ • . ■ 

/J TO SUM IT UP ! : 

What can, we say in s.ummary on the mineral wealt-h of the 
oceans.? We can say that all of the minerals of !the land 
appear in the oceans and in concentrations that-may.be 
larger than those on land. Finding the deposits of the. 
minerals in the ocean, i s more di fficul t 'than finding them 
on land. In the water the minerals are -spif'ead out over the 
oceans while on land they are concentrated into particular 
areas. We can predict that -an increasing percentage of the 
world's minerals will be obtained from^the sea. Also • 
'someday' the ocean may be the major st-o^rehouse of the world's 
mi nera 1 wea 1 th . 



Wrfo is THE OWNER ? 



Who owns the >*esources of the ocean? In the past, it was 
whoev.er* coul d stake a cl aim*. Today with technology, our 
ability to take from the sea has also changed. ^ 

- ' ' - . ■ ■ • ■ 

This could be the picture«in the yeai^ 2000. , The coastal 
countries have extended their 1 imi ts; to the centers of the 
oceans. All vessels must pay a tax as they pass from. one 
country's zQne, to another. There is constan^t fighting » 
between the rich and the poor coun tri es 'f or the resources of 
the sea. There is fighting between the, coastal countries 
and the Tandlocked countries for ownership of the ocean's .• 
mi neral /resou rces . - The landlocked nations^ are demanding 
access to the ocean through neighboring countries as w^ll as - 
fishi no and mineral rights^ in the seB. The world situation 
tense. -"Fish are rare; The fish that are found tas;.te odd. 
Most of the ocean i s pol 1 uted . In most coastal, areas , 
swimminfci is forbidden^ by law. Pollution is killing most of 
the phytoplank'ton which produce the world's oxygen, 

.Does it sound scary? It-could happen. The 1970s have* seen 
'growing tension between governments over fishing rights, 
rights of passage, mineral resources, control of pollution 
and scientific exploration. - " - ■ 

In 1 967 , the United Nations created' a f-orty-two nation study 
committee to' study the problem. On the recommendation of the 
commi ttee, . the UN General • Assembly adopted a resolution in 
1970" statin-g that the oceans were " the. common her i ta'ge ot. 
manj<ind." this' became the basis for 4 series of international 
conferences to es-tablish a new law of the sea. There have 
been conferences in 1973, 1974, 197 5 and in 1976 with more, 
than 1 ,200^ negotiators, from ,156 nations. 

One of the mos t ■ important and controversial issues before 
the Law of the Sea Conference is the fprmation%f an inter- 
national authority to manage and distribute the resources of 
the sea. The crucial question is, can we find a way to 
create this needed organization in time? 



■ J' 



QUESTION OF OWNERSHIP 



Put your initials on the line that represents your position. . 

"... . . t' » 



The sea belongs 
to all ■ 



The sea bel ongs to 
whomever first claims it 



Ask /some of the people you know to put thei r i nt i tial s on the 
lin^ where they think their position is. . 



What "would the world be 
Tike if- everyone were 



What would the'world be like 
if everyone were here? 



WKere do you thin'k we (the wor*ld) are today on the question of 
ownersh i p? * •* 



What are^^the possible alternatives? 



Why are a nation's extended boundaries what it says they are . 
.and other nations will ag'r?ee to? . ' 

* . ' • . * •■ ■ 

( . •' ; - ■ ' . ■■■ .... 

■ '« ■' . 

Do ani■ma^l$ have a commo^h right to the oceans-just as peop'le do? 
How would this.^ffect ou> use of the oc^'&ns? !lrl ,> 



0 



••*•• t '''' 
■ t 
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WHAT I THINK SHOULD BE PONE 



CoiVgratul atioms ! You've just\beeh. invit6<l to speak to a' 
s-e^sion of -the United Nations bn'"Whdt I/Think Should Be 
Done About the Oceans' Mineral i^esourcesl" The speech is 
to be five minutes long. You'll probably want to make an 
outline so you don't leave anyth\ing out. ( Ydur outl i ne may 
differ from .the one below.) . 

"What I Think Shoul d Be 'Done About the 
Ooeans' Mneral Resources" 
by_ 



II. 



Ill 




Art" I f ' o ' "' — ~ -^^—^TT-^ 
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TOPIC SEVENTEEN 
RECREATION 



ACTIVITY ONE--Mari.ne Recreation an4 You 
ACTIVITY TWO— A Needed and Beneficial Resource 
.ACTIVITY THREE-Marine Parks? • ' 

Materials for Classroom Use:. . 




You Are the Recreation Director/ Activity 
Recreational Activities/Activi'^Tr^-^,.^, - 
' . . Ypur Uncareer/Activity ^ •— * 

♦ Recreation and the Economy/Activity • 
Problems in Recreatiorval Development/Activity 
Needed: Marine Parks/Reading 
. Design a Marine Park/Activity ' ^. ■' 

Major Objectives for the^Topi c:' . ' 

After completing the activities, the studefit .wil 1- i)e able to: 



identify marine' recreational activities^ 
• 1,1 defend recreation as a mar,ine resource; . 
^■.3 "' evaluate a piarine recreational problem; ' 
.2.6 analyze thei marine r^reational activities through time , . 
C ■ I , , ' in relation to values and lifestyles;' , /.'-.■^ 

'2.6 compare and'contrast marine recreational activities in ' 
. :different cultures; ' . • . • , * 

; 2.6, identify and clarify, his own value position in relation to 

' ■ ♦ ' marine Vecr^ationat activities; ^ \ . •■ / 

2,7 formtilate possible future marine recreatipnal activities; > 

3.1 discuss the interplay of, the many facets (sociological, • 
i • economic, governmental, psychological, and moral) in ; 

man's use of the marine, 'environment for recreation; 

3.2 describe and identify situations where technology has 'caused • 
a change the marine recreational activities;. 

3.3 analyze which factors are important in utilization of the._^ 
. marine environment for recreation; . 

,3.3 i-dentify a s-ituation in which short term economic gains may 
produce long term environmental losses;^ 

3.4 identify man,' s''marir\e recreational need$ and wants--past, * 
present an4'future; »- 

3.4 make projections «bout. the future consequences of man's ^ • 
use of the f)iai}iine environqient for recreation; 
. ■ 3.4.^plan a marine. park;' ... 

4.2 express persofial philosphy on mariVe recreational activities.. 

Teaching Suggestions: ' • / . . 

The purpose of this lesson is t6vh.av[e tlhe"; students analyze th 




and make decision^ 



environment in relation to.recreatiejh and make decision! concerning its use. 

' 1. The activity You lAre the ReCreation Director is to h^lp recognize .th^ 
. economic and emiironmental impact of recreation op the poastal zone. 

. 2. Your UiTcareer is, to have students- think about/future coastal recreatl'on 
.\ ?ind the imp.act of mace Ifiisure. tn Tecreation4| Frgm the Recreational,' 

Activities sheet, the -students have, learned that a'jiumber of today's 
; activfties were, unheard of wh-eh their parents were groining up. TJie- same 
'will be true for their* (students.) grandchildren.- Have the students think* 
. * in- terms of which ^ctivi.ti'e^ of \today;^il t ^Iso -be activities of the- year 
;2000 and what the R^w activities*'woul.d be.^ 

3. In Problems in Recreation, di,$cuss an ixample(s) -.'of each of the- 
general' problems with the whole class.. ' E/lcoyrage students to generate 

" relat&d questions arid then strive to r^es/arcfi and ansWer them. 

4. References: t. ■ • 
Texas ^Parks and Wildl ife Magazine 

Young Naturalist: Beachcombing " \ ' ^ 
*Vol. 30, No. 7 (July 1972), pp. ' 
( Parks take Planning . 

0 Val. 32, No. U (Nov. 1974) pp. 
Beneath the Gulf ■ (diving) . . 

Vol:<33,' No. 4 (April 1975) pp. 16-21 * 
V(int;er Diving " : ^ . , 

" . \ VoT. 34, No. .2 .(Feb. 197B) p|X 6-9 
Too Many PelJple , _ ' ■ 

Vol. 35,' No. 12 (Dec. 197.7) pp., 16-18 , 
Master of -the Wind & Water (sarling) 

Vol. 36, No.. 6. (June 1978) pp. 2-5 * - 
Galveston Island 

Vol. No. 8 (Aug. 1978) pp.. 10-13 . 
National ■ Geographic - . 

- Our National Wildlife- Refuges: A Chance to Grow 
' Vol. 155, No. 3 (Marjfri 1979) pp. ^342-349. 




TOPIC SEVENTEEN-RECRBATION 
miNE RECREATION AND YOU 



Complete-- 

You Are tf\e Recreation Directgr activity. 



SJhare-- . * - . , 

* Your plans with your cUssmates. * 

Answer-- . - 

« 

The questions. ' 

Complete— . - ' " • 

The (^creational. Activities sheet. 

. • ■ . * ° (■ 

DiscusS'-- . 

The questions, with youp classmat^^s. 



Draw pictures 
or make symbols-- 



VbU ARE THE RECREATION DIRECTOR 

You have been hired as 'a recreation director in the Gulf 
coastal area.' Your first job is to plan a weekend for 
twenty people. All you know about them is that they are 
more or less like you and that they want, to have a good 
time. . . 

Divide your paper into 4 columns. In the first column; 
What would be the schedule of activities for the weekend? 
In the second column list the' f ac-j 1 i .ti es you w^ould use for 
uJjach activity. In t.h6 thi rd*col umn^ 1 ist the equipment you 
would need for each activity. In the fpur^th column place ^ 
a $ sign by all of the activities which cost money. 

Place an E beside al 1 acti vi ties which use * - 
petroleupi energy (gas, oil). Place a check by. all the 
activities which can only be done in- a coastal area. Place 
an X by all the activites that pollute the marine environ- 
ments 

1. Di d, you '1,1 Sit activities that y,ou'like to do or activities 
ryou thought the group would like? 

2. Which activity do you think the group will enjoy the mostj 
\What activity would you enjoy "th-e most? 

3. How many activiti^'es in your schedul-e can only take place 
inacoastalzone? 

I. f ■ 

4. Which activity will have the greatest economise value'to 
the area? Which will have the least? 

6. . How would your 1 ist. of activities'differ if " this weekend 
haH been 25 year ago? . ' 

•6. What effect would the ade of the group make in your plans? 



7. Discuss th5 economic effect Of recreation on the coastal 
area. 
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RECREATIONAL ACTIVITIES 



Beac hcombi ng 
Bicycl i ng 
Bird watching 
Canoeing 
Campi ng 
Crabing 
Cruises 
Driving 
Dune buggy 
'Fishing 
Fish fry 
Golf 

Horseback ritiing 



Hunting 
.Lounging 

Motor boating ^ i 
Motorized bikeV 
Oyster cookogt 
Pai n ti np 
Photography 
Picnicking 
■ Sailing 
Scuba Diving 
Sea shell collecting 
Shrimp bra^i 1 
S ightseei ng 



Sunbathing 

I Surf i ng ' ' 

Swimming » 

' Tennis 

. Vi s i ti^ft^ h i stori cal 
J sites 

Visiting archeol og i cal 
- sites ■ 

W a 1 k j/i g 

Wa terski i no 

Wi 1 dl i f e watchi ng 

Others • 



1 . 

2. 



Place a X by those activities which 
..in a marine environment. 
Which recreational acti vi ti es woul d 
have participated in when they were 



can only take pi ace 

your grandparents 
your age? 



3. Why didn't some of the other activities take place in the 
past? 



4. Check each of the activ/ities in vlhich you have participated 

5. Place an * (asterisk) by the. activities whicfh ybu have 
n*ever done and would like to do., "* 

6. Which activities depend mainly* on natural re-sources? • ; 



Which recreational activities require technol ogy ' and 
devel opiTient? , j * * 



8. Which activi^ties could have a bad" effect on the' environment? 



VOUR UNCAREER 



We spend time thinking, about the future and our "career." 
But you won't be working all the ^ime. What sorts of tl^-ings 
do you look forwalil to doing in y^gr leisure time? Use 
this page to draw pictures or make symbols of all the things 
that you can think of> t hat .you ' d f 1 i ke. to do in your future 
":time off." (Don't forget to include possible recreational 
activities of the future that may not exist today.) 
You live within 50 miles of the coast. v 



TOPIC SEVENTEEN— RECREATION 
A NEEDED AND BENEFICIAL RESOURCE 



Read— 

Recreation--A Needed Besoirrce. 

». 

Answer-^.^. :;**<>*:. • 
The questions. 

Complete-- 

f- . ■ 
Recreation and the Economy activity. 



Compare- 



Your Recreational Activity's Impact with your classmates. 



Answer--/ 

The questions. , ^ ^ t 

Read-- ^ ' > 

Problems in Recreation. Development- 

Vi 

Cite and- Discuss-- • ^ 

An example of each of the problems in recreation development 

Select-- . • ' » •■ 

* • A problem of coastal recreation development. 

Prepare-- 

■ *^ 

, A T.V. presentation on the problem- you selected. 



.1 

^ ■ 



RECREATION— A NEEDED RESOURCE 
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One of the greatest potential resources of the G\jlf coast 
has little to|tlo with oil, minerals, or even food. U'is 



the attraction of the water 'i tsel f. 
activities. Throughotrt history we 
p*^y wi t-h work . , ^ . . ^ 



for outdoor reCreatidn 
have found a way to mix 



fits. Our 
[e sake of 



Pleasure and peace of m.i nizl; are not small pu^ 
ultimate goal is not pro?li^ction» or work foi 
working or prpduging. Oiif goal is to fill es^-^ntial needs 
and to provide for our ha^ppiness. Today we have more free 
'time for enjoying recreation-leisure activities in order to 
•gain relief from the pressures of living in an overcrowded 
industrial society. Le1,^r€ has become an American life 
style. It is more than-.''Ai 
a year. 



It is more than.)jli.st an occa'sionaV hobby enjoyed once 



A great deal of money a'nd time' is spent not only in enjoying 
leisure, but also in preparing for it. .^A conservative 
.estimate is that the U.S. consu.mer.s will spend over 100 
billion yearly on recreational activities. This will 
continue, to increase. 

National ly," over '75 percent of the population lives in cdastal 
areas and here the' rate of growth is greatest. The rec- , 
reational demand is increasing at a rate generally double that 
of the population growth. Texas is no exception. Nearly half 
of the people of Texas already live near the coast- Those 
choosing the coast f or , recreati on have doubled in numbers • 
in recent years and they spend^200 million annually for 
recreation uses there. ^ 

• 

The population growth bri ngs' greater -and greater pressure 
for recreational uses upon the same resources that are 
important for other uses ' s u.ch as for industry, agriculture', 
navigation and fishing. Already s er i ous conf 1 i cts with other 
'land uses are occuring. Can Texas protect her coast from 
the exploitation which has occurred on the coastal shores of 
other states? From Maine around to Texas and from California 
to .Washi ngton , development has, for the most part, monopolized 
the coas tal , zone . The development of the Texas coastal 'zone 
is b.eginning. It is the last major sourc'e.for recreation . 
and tourism left in the 48 contiguous states. Due to the , 
demands of -individuals for recreation and tourism it appears - 
that the coast is a valuable resource from both the aesthetic < 
and economic points of view. ; . 
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Is recreation a resource? Explain your answer 



If recreation is a resource is it a renewable or noaif 
renewable resource? / 



Why do we need time for recreation and leisure? 



Why do we have more time for recreation today .than we did^ 
in the pas t? . • 



Will our time for recreation in the-future increase or 
decrease? . - - . . ■ - ^ _;.<■ 



The coastal area is attracting m^any people for recrea- 
tional activities and it will probably 'attract even*'nnore 
in the future.' List the assets of the coastal zone that 
are important for recr^ation and tourism. ' . 



Which of the assets ar^ natural resources? 



Which are man-made? 



RECREATION AND THE ECONOMY 

< ■ • • .. ■ . ■ 



Select one activity fram the list in the Recreational' Activ- 
ities lesson you- have done or wouTd like to do for a weekend. 
Analyze the economic impact of the /activity . Write down all 
the items you would purchase for your weekend and include the 
source of the purchase. ([TDn't forget to include ec^uioment, 
food, beverages, locrging,^transporation, clothes, etc.) 




1.. Which activity had the least economjc' impact? ' '\ 
/ . The most economic impact?^ 

1 

2. Which activity WO-iPld have the greatest environmental 
impact? The least envi rohiflenta 1 impact? 



What is the relationship between economic impact and* 
environmental impact? Is there one? V 



PROBLEMS ^ECREATIONA|- DEVELOPMENT 



Equally important as assets for development are the problems 
of the coastal region. The following have been identified 
as problems, of the region for recreation-tourism development 
today: 

Overall environmental pollution--^air, water, aesthetics . 

Uck 0^ (ientral.izGd concerh--state government and regional 

... Lack of planning^nd growth guidance •« 

*Lack of privatf^ readership (business and ci ti zen) ' in 
regional planning oT^tiel opment 

Lack 6f legal tool s to guarantee gpOd Tand use 
Conflict with non- recrea t i on.al users 
Conflict among recrea ti o-hal users 
P^or maintenance--public and -private 
, Poor. policy and management of areas 
; ' Excessive haphazard and low-quality development I 
Poor access to beaches - 

Conflict between developers and preservationists ^ v-. 

Conflicting legXl owne>*ship and regulation of beaches 

■ . * \ ■ ■• • • . . , , 

■Not enough parks ami recreational areas 

Conflicts of social g^als--parimutual betting, liquor 
Lack of portable waterxsupply ' ; . - 

Public 'lack of-concern towards the problems appears to be a 
greater obstacle than the lack o"^ technojogy. 



YOUR T. V. SPOT 

A local' T.V. station^ is providing time between their regular 
programs for public presentations on thes? problems.. The 
•presentation is to be 3 minutes long. Ybu may use any medium 
(skit, muVic, ch.arj;s, songs-, etc.) *to provide information, on - 
•the problem.' Select a prqb.lem from tl^e- list for your presen- 
tation. ~ .You will pro'b^bly want to prepare your script so, you., 
don ' t 1 eave 3hy thi.rig out. Time your presentation so that the_ 
station viilT not cut you off before you finish. 
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TOHIC SEVENXEBN-RECREATION 
MARINE PARKS? 



Read- 



Needed: 'Marine Parks. 



Complete-- 



. ^ ( . . 
Deisign a Marine Park activity. 



Share— 



Your recommendations for the'marine park with your classmates 
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MARINE PARKS 




le have attempted to pre[Serve the beauty of land areas by ; 
'the formation of National and State Parks .' There are areas 
of real beauty in the sea as well, but the .idea of preserving 
1;hem is slow to develop. Yellowstone, the first U.S. National 
Park, was established! in 1872s but it was pot until 1 935| 
that an area of the sea was included iii control of the U,S. 
National-Park Service. This was Fort Jefferson National 
Monument a t Dry 'Tortugas , 65- miles west of Key West, Florida.. 
It was not created for its marine gardens, but for the massive 
.fortifications. 

In 19/1, the National Park Service only had control over the 
adjacent mari ne areas of 10 of the 47nationaT parks in; 
coastal aVeas. Some are under study for irtflusion of the 
marine zones and some aquatic-related areas are ur^der con- 
sideration for addition. . : ; ' 

One of the reasons that' marine parks have developed slowly , 
is that ma)p has* only entered the sea fom recreation on a 
large scale i,n the last couple of decades. ^There'is a 
feeling that there is no need for' preservation since the 
resources of the sea are so great. This is not. true for 
certain f ishes and other mari ne* organ i sms arie , endangered . 
Another attitude is that the oceans are a good' dumping plac-e . 
for wastes. However, a can in a mari ne .garden is as offensive 
as one in a land garden. Conservation must^eplace wanton 
exploitation. . 

A marine park does not have to be all ocean. Any park that 
includes part of the sea can \)e a marine park. Large marine . 
parks can be,, divided into different areas. Recreation cap 
be emphasized in some. Other areas could have complete 
protection so coral gardens can be merely observed: or phojt.o- 
. graphed, at|d fishes watched,: not s.peared.' „ ^ ' 

.-. V/ .. ■ ■ .- '/ • ■ ■ 

The' advantages of mari ne. parks are numerous. Visitors can . 
be e-ducated to appreciate what they see and bee om.^ more 
aware of the need for conservation, It will be a sanctuary 
to maintain breeding s tocks of .threatened marine organisms 
: and exampl es of jthe various mari n-e habi tats . It can serve 
as a . research area that wil^ not be disturbed by f1sh;erfnan 
and others . . • - ' . ■■ ' ' . ■ 

Ja major problem facing marine parks .once thfey are- establ i shed 
is enforcement. In marine parks it will be' more difficult •' 
to er>force the park regulations. It -is difficult to put 
fences /arouiid an area of the ^.cean. 

Progress has been made in the development of marine parks. 
..However, we must increase the efforts to preserve the natural 
areas of . the . sea before they are .completely exploited by man. 



DESIGN A MARINE PARK 



The Waited States Park Service h§is asked you to locate an 
area to establish *a marine park.- You are»also "to make ^ . 
recommendations about its uis^. ' '. 



What/ is the purpose of your park? 



For what acitivi ties will the park be used? 



9 

Lisn; things that need to be considered in selecting the site, 
for yduf park. ' . 



What other factors do. you feel a.re important in establ i shi ng 
a mari ne park? 



Why are park regulations more difficult to enforce -in ^marine 
parks than land parks? How will, you enforce the regulations? 
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TOPIC EIGHTEEN 
WATERFOWL 



ACTIVITY ONE— For the Birds ... . . 

Mat erials for CTa.ssroOg \Use: . - ^ ' . 

Waterfowl /J^eadi ng ■ - ' ... 

Major Objectivies for the Topic: . . • - : 

After completing the activities, the student will be able to: 

' 1.1 :*explain waterfowl atid wildlife as a marine resource;- 

2.5 reconstruct the relationsl#tapf the. waterfowl in the marine 

environment; . 

2.6 identify and clarify his own value position in rejAtlon to 

waterfowl ; 

3.2 describe and- identify where technology has cai 

in watierfowl in»the marine environment; 

3.3 analyze which factors are important in man's utit 
^ 3.4 make projections about the future consequences of waterfowl ; 

,. 4.1 recognize that values influence man's use and management of 
- i;he waterfowl . , 

Teaching Suggestions: 

The purpose of this le^sson is to have the students analyze waterfowl use and 
management in relation to the marine environment, . -,1 

1. The student Will. complete the reading and respond to the questions 
(reading and questions may be distributed the previous day).- 

2. '' Discuss in small groups and/or a whole class the reading questions 
and the-p6ssible future alte^native which they wrote. > - . 

,3. Use the- waterfowl articles': lis ted. in the teadher's section of . - 
Topic'Six to help in obtaining information. Have the student present, the 
information to the class ^as though the bird is speakiTiqi" « : ' ' 

• 4. Additional articles: ' . ^ •• • 

Texas Parks and Wildlife Magazine ^ • 

A' New Look at Texas Vol. .33; No, 9 (S?pt. 1975) pp. 6-8 " ^ 

A Better View Of Wildlife Management V6.:36, No. 6 (March 1978) pp. 13-15 
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I 



Read-- 



■ ^ ■' \ 

f Waterfowl . " 'I 



TOPIC EIGHIEEN-WATERFOWL 
FOR THE ^IRDS , 



Answers- 



Tjie questions;' 



J. ■ * 



.Write— • >v.-. - . ' ■ ;f --^ 

% • 'A possible alternative to the possible future reading. 



. '3. 



, ^ - informatton about a speci f 1c watejf^f owl 



Present— 




•optional 
.^ead-7. 



The information abgut the waterfowl to. the class as though 

the bird is speakfnn.. ' ' ' - ' ■ 

• '■ ■ ^-'^ ■ - ' ■■ ■■■■ ■• \' ' '•■ ^ •" . 



'4^n artVcfle in Tvexas Parks and WlldVife Magazine on waterfowl 
• or wi 1 dXi fe^manaaQment in the cpasjtal zone .< . -^ 



J\ ^^hort symmary or report to the class on the article you re^d. 
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WATERfOWL 



Past - • . 

.' - ' • . ■ ' 

Ricture in your m1nd the thousands of acres of marshes antl 
estuaries on the upper Jexas Coast filled with millions of 
waterfowl. They migrated South each fall to spend the : 
winter where plenty of food, wat^er, and shelter was £|.vajl-.. 
able for them. This was an area of wide-open spaces, very 
feW' people, no .roads, ,oY fences. Cattle roamed the prairies 
and g^razed'on the lush green growth \in the marshes. 

This'' wai an- area where* mar^k'e't hunters came to slau.ghter ducks 
and 'geese . by -the -thqiisands ^ .They^were shipped in barrels 
tb-fliark^t in the cittes-'of the.vMor.theas'tern United States, 
This was a" thrivi.nq IjusiHess jn •th.e early ^^'^ Canvdsba-ck 
ducks sold for^lS.OO preV .palp; Gre^nhead Ma41a.rds^ a>id "Pin- \ 
•tails sold for $3..50 per pair; - ' / „ ' 



Present .-. ■ ' ; •:' ^ ' - ■ ■ " .■ ■ \ : 

■ • . ■ ' ■' ■ ■ ' ' ' . ' ■ , ' ■ ' ' ■ ♦ .'■ ■ " ' 

N'ow, picture the same area, today ,/wi th its thousands of 
people 1 i'Vi ng-'-,i,n .and around .these^ marshes . Blacktop roads - 
tea.di'ng'^n ajl. directions frpmy.one area to another f.rom . one 
city to another'. Railroads run aprpss ^the "ap.ea. , Drainage-\ 
di.tches cut throughout /the upper .po^st. land i s -fenced,. y^i th 
barb wire and' ttie cattle are. con fin e<i to ce.r<^;ain pasturesV/V , 
There are Jar.ge rice farms where, mars^ies use'd -tp be, bgfore 
the drainage. Lat'ge CanSl s cat through the marshes, Vi th 
tug. boats pulling and pushi ng, several^ secti ons of bajrges up 
and*do»ji the canals. ' ' ; 

Tel ^phone -power lines run^' thr^ug^pu't tHe ar^a . Airplanes, 
fl.y- overhead. Large cities surround the^are'a. . There, a TP 
large industrial plants operating and jnpre are being built. 
Oil fields are developing ih ajid aroun.d these areas. Pipfe-' " 
liaes are ,;Kiii4 through the marsb-' Thefie ar'e automobi 1 es' and 
trucks speVdi-fg 'through.. Trisect i c ^dfes- -and 'pes ti cidjes are. used 
freely on crops and cattle'. The was te ,:a/id pol 1 uti on from all 
-these flow into'the lowl and , marshes .and estuaries 
■a.nd bays; Wrtat a wbnder', tha t we, Sti 11 have waterfowl contin^ 
urag' to use such,.a|n area. Will the> continue? . 

♦ ■. ■ . . ♦ ♦ ' 

Good sound management is necessary if-. we expect to'keep^he 
■gr:eat numb.er- of waterfowl that rhi grate the coast each 
fall, . -The .marshes' and e s t^ja rTe-s o n the i^pper Texas Coast 
proj/ide wi nter'.i ng grounds 'for waterfowl. . . 



Now picture the same area i n, the future with good management. 
Tt|e managemenX/can very complicated or simple. It can be 
expensive or not so expensive, depending on -the 1 ocati on of 
the 'area and its existing conditions. ^ ^ 

We wiVl picture th^ management of a 25,0p0-acre ranchvjn this 
area.. Due> to civil ization having moved ' i n , water ,ga^es are 
installed on canafs to control the water leve},, This is dpne 
to jieep a certain amount of saltwater coming into tt>e marshes 
aria-i- with" high tideS'r to maintain the water in a brackish, form 
to preserve the mars+i vegetation. 

There is a large reservoi r for 'open' water fpr ducks and geese, 
•.which is good in the dry season:' Fwrnps are. 4n s'ta lied to flood 
'the rice stubbl e for waterfowl, use. *^*Roads have , been" con- 
structed and shel.led tP t^e marsh areas sfor access by Ihe 
hunters.. Cattle walkw.^ys are built through ttie marsh and can • 
be used by .the hunters.^. . ' ' , 

■ ' '-' > ' ... ' . > ■' • ■ »- ■ 

Thrjee hundred acres are set aside as a rest area where hunting 
Js not fjermitted. Thi ^ -p-rovi des an area w^fifere the gaine may 
..reist, feed and not be bothered duVing hun1;i^ng hours. This 
helps keep greater numbers of water-fowl on tKe ranch. - 

" € 

Another. r^nch. regulation is that hunting 1$ allowed only from 
sunri se tQ nobn. This giv^ t^he game afternoon and n-jght to ^ 
return from throughout the ranch t'o feed", rest and ,f i nd, shel te 
'from hunters on neighboring ranches and mar-shesi ' ' > . 

Hunters are checked in at the ^a'te.-^ After the hunt.,; -the 
hu'hter returns to the checkout g«te and his kill fs recorded,. 
The exact number of\hlTnters . and rvumber of waterfowl killed 
is kij^own. Hunters are given 1 nf oi^ma ti?on ' on hunting sites 
and,. laws and a guidebook which identifies waterfowl.. The . 
ranch Is open to' the public and a ffee is charged for hunting 
privileges. Be;tween 16,000 to 20,000 ducks e^nd 8 ,000, to 
10,000 geese are bagged egich year. ^' • . 

In addition to public hunting, about 3,000 acres are used 
for rice'farming. Muskrats are trappe.d, and 4,000 head of 
cattle* rui> on th* ranch .. There i s fishing in the- reservoir*' 
and some grain and ha-y is, ijaised. TRere also is shrimp and 
crab f aVmi pg . ' . 

There are problems o1^ trespassing, careless and unknown 
yTedgeable hunters and nutria, rats destroying vegeCation. 
''By good management',- however , the marshes and estuaries are 

preserved. ^The can ^ave- muXti pi e u^ses wi th e^ondmi c value. 



Questions 

¥ 

K Why are waterfowl Important and why should, the marsh 
areas be preserved? 



2,. Why is good" management necessary to keep a large number 
.*of waterfowl coming to ,the Texas Coast? 



3. .Why is multiple use of the area important? 



4. What are. some problems tha/t must be overcome to make 
the future come true? ' ' 



; .. ■ - ■ ■ ■ : 



,5^' '^W'hat do you.thiA wil] actually happen to the waterfowl 
in the future and why? 



TOPIC NINETEEN 
MARINE MEDICINE CHEST 



ACTIVITY ONE— Marine Medicine Chest 
Materials for Classroom Use: . " ■ ; 

Marine Medicine Chest-A Li fesaving Gold Mine/Reading 

Major Objectives for the Topic: , . ' 

After cotrtpleting the activities, the student will be able to:. 
,. ■ ' ' ■ 

1.1 cite examples of medicine and drugs from tbe sea; 

• 2.5 identify the marine medicine* and drugs that will be importarit . 
^ " in the future; ^ / 
2.5 identify the consumer .products produceol from the marine 

organisms;" " . . . ' , ,v 

.2.6 discuss ways ih which inarine organisms were used for medical 
' . purposes in the past and at present; * ' 

.2.6 identify situations where economic values areoften in conflict 
with aesthetic values; 

3.2 describe and identify a situation where technology has caused 

a change in the gse of marine drganisms, for medicine. 

Teaching Suggestions: _ . ' 

The purpose of this activity is to introduce the„ student to marine medicine '< 
and drugs and problems associated wi th the development. of their 'use, . 

1. Have the students complete the readings and respond to the questions. 

2. Discuss the re.adings and questions as a whole class. 

• 3. Have the students stiare the feelings or opinions that they ex- 
pressed in their slogans and/or advertisement. 



TOPIC NINET^N-MARINE MEDICINE CHEST 
MARINE MEDICINE/^AND DRUGS 



Read- 



Answer- - 



Write- 



Marine Medicine Qhest— A Lifesaving Gold Mine. 
Marine Biomedicine. ~ 



The questions. 

■ f 



Slogans or advertisements stating your feelings and/or opinions ., - 
on governments, private industry, defence, transportation, re- 
creation, mining and other interests spending millions of dollars 
annually. This is spent to exploit the oceans, but marine, medidlne 
and pharma'colbgy receive little financial support. 



MARINE MEDICINE CKE$t>-A LIFESAVlNa (30|.D MjNC 



^ ' > .The f?harmacology Irist.itute 

. ^ ■i;- ■ " ■ • \' - U.S.A. ' • ■ . . ■ ■ 

• ■■ . ■ • 

Dear Capt. Seaborne, ^ , 

I am unable to come , and .st).eak, to your groui) of students 
due to my research schedule. However, I would'ljke to tell 
you why I>-think that the oceans are a medi ci ne' chest. These 
marine resources could beconie a lifesaying gold mine. There 
are hundreds of marine orgaili'sms that .are^ poi sonous . Each^ 
one of these toxins and poisons has potential .as a med'iciiie. 

Past • . , ••. - ■ ■ - ' . 



The earliest record of the effect of algae toxins is in th;e;'.' 
Biblical writing. Exodus 7 ; 1 7- 18 , where it. describes the p 
waters of tlfe Nile turning red and the fi.'sh dying. We know 
that dinof 1 agel 1 a'tes cause red tides and- k*i 1,1 i ng o.f fish.^ • 

The ancient Japanese ate red' seaweed to cure'Mntesti^pal wt)rms. 
The modern cure is a. substance ( kai ni c aci d ) 'cqmrnerc'i d1 1 y 
prepared from the"t red seaweed. Cancer 1 s not found among. ^ 
some of the Polynesian .Islanders . The custom has been that 
cancer victims are given the fWid from a sea worm. Re- 
searchers are finding that substances from marine worms J 
stop 60%. of the cancers in laboratory reice. 

The natives of Guam squeezed sea cucumbers into pools where 
fish were. The drugged fish wp^uld float tp the surface ' 
where they could be easily caug'^ht. These sea cucumber cTiemi- 
cals slow growth in fruit flies, prevent regeneration and 
Stop the spread of several types of tumors in,mice--a possible 
answer to cure cancer in man. They also stimulate the heart 
like dig it^ales, a heart drug.. 

Present. and.i- Future .. • / . . ^ ■ 

Presently, only one percent of our drugs come frijm the sea.. 
Only a' v6ry smal 1 :^rpup of the marine .plants ahd'.ran fitiaTs ■ ' * 
have been exami ned .f of' potent4 al drugs . Of -the ..more than 
2 ,000 'organi sms surveyed ,' mostly- from tKe Caribbean and the • 
Pacific, we fpun-d 250 species with confirmed anti-caneJer 
properties and ' hal f a dozen thjt could be useful , in tKe, 
circulatpry and nervous s.yst€!|is.* Here the ancient medical 
records may be of help. The anci ent Bi bl 1 cal dietary law. 
in Leviticus 11:9-12 states: "You may eat any kind of 
flsU that has fins and scales., but anything living in the 
water Chat-does not hav^ fins and scales must not be "eaten..." 



Many poisonous fish' belong to the gr.oi^p that lacks scales 
and each poison is a potential drug.'^ , , ' ,; • ; 

The -toxins f rom jel lyii sh, hydpoids , sea anemones and corals 
that cause paralysis and death have the greatest possi bi lity 
for becoming drugs for heart - and muscl e diseases and even 
epilepsy. However at present, we need to devFlop an anti- 
toxin, for these toxins to protect diVers. ' ^ 

The potential of algae is high as a source of food protein, 
an ingredient for dental impressi6ry substrates, treatment 
for alcers, and a potential killer of bacteria. The 
alginic acid of kelp collects radioactive strontuim from 
our body and waterways, so it could be a 1 i f es-a ver f rem the 
fallout of atomic explosions. Another kelp compound holds, 
heavy particles* in suspension so one will not have to shake 
medicines first. There is also a green algae which contains 
a strong antibiotic. The toxins of th^ di nof 1 age! 1 ates which 
cause the red tides may. be used to cure bacteri al diseases si 
they stop, the growth of most types of bacteria. 

A toxin from a snail causes muscles to relax-a possible drug 
for muscl e convul sions.* Another snai l toxin catises- muscl es 
to co/itract, viol ently . so one could be the antidote for the 
other. A drug from i t coul d, possi bl y hel p restore damage.tjv 
muscl es . j 

Many possible drugs exist in the sea. An abalone'^(a 
mollusk) extract will protect, laboratory mice from, flu and 
polio virus. A toxin from the puffer fish acts on muscles* 
and nerveS'that receive pain. It is commercially available' 
as an arttispasm treatment for epileptics and to relieve the' 
pain 6f terminal cancer, fhe poison from the dea41y stone- 
fish could aid in treatment of high blood pre.ssure. The 
chemical from a marine worm may become an- important cancer 
or, birth control drug. A chemical from the hagfish may be 
able to take the place of heart pacemakers. 

"We have found a fungus that feeds on sewage that is thesourc 
Of an antibiotic witlj properties similar to penicillin. An 
extract- from the sea'^^squirt recently cured 5Q^ of two groups 

- of mice wi th. 1 eukemi a and destroyed 'human cancer cells in 
tissue culture experiments. The venom of the weever fish 
is undergoing inve^tigat^ori for a chemical that slows the 
heartbeat as a potenti^al a^d in surgery,., ; . , 

A chemical from clam liver stops cancer growth, but.onljr if 
, the clams are ijn uhpollut-ed water.^ So as We pollute our . 
waters we cpuld also be destroying our .potent i al cancer- 

' ' • . ■». > . ■ . ■ . • 



curing ' drugs. One of the major problem?, is when the 
'chemicals in the sea change, so do the .f 1 uids in the marine' f 
organisms, '^ariculture could help^olve this prabl en). 

We have one group looking at the remarkable properties of 

chitoson-frdm, chitin in the, shel 1 s of shrimp* 'Tobsters ^l^^ ' 
crabs. It has amazing wound healing properties. Therefdre 
it is possible that from the;milli^ns of tons of waste -... v 
(skeletons and shells) we may nia.ke suture material vthat 
helps in healing. 

We are just beginning our rese^rch Jnto marine medicine and 
drugs and we have a long way to go. f It is a long and difficult 
process to extract. and purify chemicals.. Then we'must still v 
find out what the che:mical will do for a sick human. ^ 

Yes, the oceans co-uld be a medical gold mine! - Yet remember 
that we could very easily destroy it with pollution. . 



Sine 



yours 




Dr. C. Pill 




MARINE BIOMED.ICINE 



the Marine Biomedicine 
Research Institute . > . 
■•' - ; ■■■ Texas .. ." y:'" " 



Dear. Capt: Seaborhe: 

- ' . Dr. C. Pill asked me to answer youK q.ues'tions' about the . 
ocean and t.he medi cal -i nformati On i t - provides us . The ' animal s 
of .th6 sea that are most curiogs to us are those * that appear 
to be very different from U3. However, all forms of life 
.carry on many of th6' same functions. Careful study of the 
lower f orms "ot ■! 1 f e can often provide clues to what can go 
wTonig "^wi th diir own f>hysio.logy. In fact, aljuost any human 
' organ or systiem in heed of study will be found in a simpler, 
■ more convenient form in the. .sea. The .ocean i $ proj/i ding 
medi ci ne wi th some vi taT^ research tools . - 

One of the advantages of using marine organisms ^in our 
resea,ch is" that tissues, eel Ts , nerves ,s^nse organs ^ the 
peprodtjtti ve 'sys tetrf, etc., are easier to get at and study, 
•It is vdlso less costly to use marine organisms. 

. Much of our modefrt'^ know! edge of the nerve cel.l has come 
from the stu/lies of the giant nerve fiber of -the squtd. ^.The 
giant nerve\ce>l of the squid can be rertjoved from the animal, 
if t'he nerve ceil is bathed in sea wate,r, it 'will remain 
active for many' hours in a test tube, this makes it 'a very 
useful tool, in research. ° . <, 

Marine organisms havie been used to study vision for a 
long tim'e. j|>he cla« was Used to learn about the loss of 

'Visual . sensitivity in' the light (light adaptation) and its 
recovery in the dark (dark adaptation). ' This helped us learn_ 
how our eyes adj.ust to. the 1 .0 bi 1 1 ionf old range of light 
intensities^from high noon to twilight. .It was found that 

■i t was 'pt)ssi bl e to dissect the .eye of the horseshcre crab and 
record electrical activity from single nerve fi bers . This 
(Mfvtr-i bu ted- greatly to our underStandi ng .of how the visual . • 

- message .i:s encoded and transmitted by nerve fibers, and has 
fhelpeSrUS learn, how our -6"y6s scern form^ and objects,. We 

- cKt^' not Completely understand our vision and dis,order3 o^f the 
iit'je. ^itii' the help .of the squid, skate and other marine . 
.ofg»aiTrsms , howeV'er, we have come a lonq way. 



Fertilization And the beginning of development have 
always captured the imagi hati on of researchers. v^Owever, it '. 

-wa.s dif^ficult to study Jt in mammals since fertilization and .» 

•devel Guillen t are internal and few eQQs are-'-prodiiced during a. .. 
reprO-ducti v« cycle/ --However, there are certain orgahisms 
tt\at produce many eggs'^^to be fertilized outs*i de .the , bod^y . 

'thjse ' can e'asi liiy . be studied. . ^ " . • 

- Yhe marin,e organ i sms *th,at "have !proven ,mos t tf'sefgl , f,or 
study of fertilzatfon are echoooderms ( espec i al ly sea- urchins", 
sand *dol lars, and star fis;h), molluscs (parti cuXa'rlf cl ams ). 
and some mari ne worms . In s,ea urchins* for, example ; 'a female 
can produce between four million and four hundred mi 11 ion" ' 
eggs Tn a three to four month breeding .season-. It is 
vespec ial Vy' importa|,nt t'hat the eggs and sperms c>ah be^easily' 
fertilized ina test tube, ' So f ert i 1 i zati on and development, 
of an organism'can. easily be studied. These f 6rti Vi zati on 
studies of marine organisms have greatly con.tributed t<J the 
basic knowledge of ^sperm-egg i nteracti on . In addition,, this 
has proved beneficial to cancer (abnormal cell di vision) \.. . 
research and. fertility regulation. ■ •• ' 

By losing an oyster, researchers at the University of Texas^ 
Medical Branch at Galveston have deveJ„oped a way to .test fori 
vthe^hunian genetic; disease, cystic fibrosis. ,I,t now tan be J 
dete'cted when th.ere are no symptoms present |nd, evenf in 
• individuals who, are carriers; • -i- ■ ' 

Through- studi es of . mari ne Vnimal s may 'comi9 . an-s-wers.. to. 
such medical problems as human dri ving .diseases , shock', 
sudden i nf ant.^.deaih syndrome, diabetes and stress- metabol i sm. 
In. addition we-may learn how to.^do geneti g engi neeri ng .i n , ■ ' 
many human genetic diseases resul ting from- the absence af • 
a speci fiC' enzyme. By investigating the adaptations of 
marine mammals to "water immersion^ we may 6yen. Tearn mare\ 
about, ways in which man can adapt to prolonged weightlessness 
during space flights. The sea contains many organims whicn-v 
can help us in medicaV research . ^ ^ ' 

' Sincerely yours, ^ ; ' 

Dr. James CV D*:i ft 
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QUE-STiONS ; :/ . ■.^• 

' 1 . list some marine 'Aipganlsms^^^^^^^ Kpw tKey or their chemical s 
might be helpful to man. ^ ' " 



' 2. Why should We undertake expens-tve research for ■marine 

antibiotics similar to penicillin? - . x 



•A 



•vff., ttoW;!cou.ld marijculttjpe help^ in supplying marine drugs' 



4% . Why are poisonous .. marl n possible sources of 

'drug.s? ■-. •, ' ' " ' C ' - ' \, 



•v. 



ERIC 



We usual lyvse-te n'6t:hlftg'^w killing an organism 

that could be^aogerbus to man. Why .might' this not be a, 
^ood idea? ^ ' ^ 



6'?'" te sQme examples Xf why marine organisms are good 
medical research too\s. , 

«*-■■■". 




7. For what reasons do you'thmk thai some very small Organisms 
V -have sQch strong , toxins'. . T^ .. toxins .a^re much stronger ' 
thanHhey need to survive- 



'TOPIC TWENTY 
THE UNSUNG HEROES 



ACTIVITY ONE-Beauty - ' , , 
•ACtl'VITY TWO— Knowledge ^ . . v - ■ ■ 

ACTIVITY THREE--SpaGe 

l4ateria1s:.for^ Clas sroom Use: \ - 

— — — . • . - ■ V ' • ^ 

Life's ExtrasV Activity . , ' ' 

. Jonathan Livingston Seagul 1 / Experience \ 
■' A Refreshing Refill/Reading , * ' ' 

The Sea--A Source of Knowledge/Reading - 
Evidence .is Being Destroyed/Reading 
';:^y ThoudfitsMetivit^f ; 
*" : Ci ty ori'the S'ea/Drawing ' :/ . 

' - -- Space— A Resource Tool/Reading. ' * ■. ' . . \ - 

. Working Und^r the Sea and Homo .Aquatic us/ Drawing ; . ; 

- ' Future Undersea City/ Drawing , ■ 

Living and Wor*king Under the Sea/Reading . '/ 

Major Objectives for the Topic : * • * . / >' . ' 

'Afteir completing the- topic the student will be able to: . > 
-*'■''••'■.', ■ ' ' . - • ' ' 

. to. explain why beauty, knowledge* and space .are considered to 
^ be resources'; / , . , - 

■ . " • - 2. 6 vpredict -the future use- pf the, marine environment- aS- a. source 
. . . of beauty, knowledge, and space; - . , ' > • 
2.7 ^ discuss, the influence of the marine environment ;<?n;nit^n ajid- nations 
as a source of. beauty, knowledge an^ spacei^ ""^ . / 

' . ' 3.1 analyze man's role in ..the util ization and mariagertient of the 

• -marine envj.rcynroent in retatlon to heauty\ knowledge artd^ 
■space.; " - ' '' ■ 

, 3.1 .discuss the interplay of the many factors (sociso.logicaT , te-.^, 
nomic, psychological, political and moral), in man's 
J" marfegement of the marine ^environment for beauty, knowledge 

. - and space; . • ^ ' 

'-, 3.2 generate possible future changes in marine resources (beauty, ; 
' . 'knowledge, and..5ipac6) which will be brought about by 

technology; ^ - * . '. ■ 

4.1 appraise^ttitudes towards living below or on the sea; 
.4.3 . identify and clarify value, position ih* relation to beauty, 
1(nowl edge, and, space Of the marine environment. 

TeacKing Suggestions: / ^ > . , . 

The purpose of this tppjic .is to- help the student Identify beauty,' knowledge,, 
.and space as marine^resources, ^ , . " . , 

Have the students compi ete • the readings.; and respond to the quest1oh% . 
and/or activities. (Readings mav/be distributed on", the previous day.) .. ^j. 



2. ^ the Life'V Extras activity ivio hei^; '$tudertts understaftd;^^ s^ef in; ^ 
terms of aesth6tid valuen^nct a^i ti;'^^^ 
couid divide 1 nto groups ahi bralnit«iXi|.;met^^^ in. thi-s jcti ylJty ' 

'arid;, ttov discus;&;tlie re$ujtsy.^ ' 

3.. You might appoint a. good r^&i^ir to rieheif $6.'"^*' toiriss-hlnp* ■ > " --/^yry- 
Refill" outside of cUss'; ' At th^ beginning of 1^he,?ict1viti hap \rfritten 
on the board th^ Words: aesthetic value?; resburc^hjP^^yslGal .^^^^ 
psychological need?; joy?? necessity'?. Discuss with thV students/What ^/^^'^ 
these words mean, an(i. how they, are .related to the^Wdrd aesthe;tit. After 
a brief diseusston project ;.from a slide or ^ilnis trip one ;to three beaUt^ 
sea scenes. As the students are looking a^t the scene'have the 4esignated 
student, rea^ "A Refreshing Refill." Jhen discuss, .the actlAfi^ty a^ain. 

. ','^\-' ,/v;.-.. ' . ; . '■ :; -y ■■'■^ 

..4. }^or 'ffle^ -Jonatihan 11 ylng'stoti Seagull Experience hiavfi/ the t?ocik , Ooji^; vv,.. 
a than Li-yingston Seagul l by Richard Bach, Macmillan Co? p^jblisher, 'New ' 'y 
York or Ayoh - Books ' (papeVback) New' York, 1970, available f or .the^J,student6 / 
to read--6r have the story taped -by, ja good narrator -(pos.sibly aK butr, 
standing drama or,-.5peech student). The book is*^short. Y«u ipight wapt — 
to work up a question sheet to' emphasize the aesthetic, and symbolic, / 
meanings in the story. The CI ^^'ss j^eriqd after the story is compiletfetl . ' 
Could.be spent listening to Neil Dviiamond's altium "Jonathan livings ton -Sea- . 
guilt"' The music is impressive 'anil meaningful, af^ter oi'^0 has- read- the 
book. Students could be asked to close their eyes and visualize the ., 
gutl's flight during ''•Skybird"; to "feel" the loneliness dyriing "Lonely -. 
Looking Sk/'; to "feel" the Pi^^sertce of the Almt^fftf cjuring "Be"; etc.v .; \ 
The album jacket contains the words so these CoUT^'^be typed for. the siudents. 
to go over after ^firstlistoning and experiencing! ^ Ypu may develop your 
own variation and use other muisic, books, poeftry.,. etc,, about^ the sea.- ; v.. 
Afterwards the students couid develpp. their, own-activity?. using mu^ic* ■ 
books, poetry, dance, etc» as a fQ.rm o'^ expression. :;£^^"~ 

■ ' . ■ . *► ■■ ■ .... '.. ' ^ 

»5. the Knowledge activity is di^signed to' remind stude^pts of vt'he know- 
ledge. of both our past history "and in. development of new' ideas and' 
technology. ^ • . " • > 

.. '>•'■ . . . t.. . ' ■ ^ \ 

6, Additional Referente • ' 

The Ocean World of Jacques Cousteau Volume 13- - A Sea of t-egends 



• v .. . TOPIC TWEhlTY-THE hlNSUNG HEROES : ' ... , .„ ' • / 
. • BEAUJY / y' ' • ; • 

• ' Life's Extras activity. ^' ■ ■ V • . 

' < ■ . . . •• . •. ■ • ■ • • < 

• ■ •• • ■ ' . . " . , ' 

' Read and Discuss— - ' ' : . . . • ^ . 

A Refreshing RefiM. . * " . • ' .. . 

Read- : ^ • ' ,\ i , • ' \ • 

• Jonathan Liviwjston SeagiJII by Richard Bach". 

; Complete-- ' ' ' . ' . 

Jonathcin Livingston Sfb^ gu-ll e^^perience. , .» r - 

\ - ' ' * 

Listen To-- ' - • , ' ^\ • . / • % . ' ' " 

. . Neil Diamond's- album :Jona thap Livingston Seagull and visualize /the. 

^ gull's flight during the" different segments. " f. 



Make- 
Find- 



A Sketch, of a -design, for a future building based on a' sea- shell . 

A poem> picture,' painting, song, story 'dr music that illustrates .the 
sea as a soul^ce of inspiration to the writer or artist. ♦ - 



Sh^re- ' ■ , ' ' ^ ^ ' . . - 

. ^ . It with. yoyr classmates. , 

Present-- - / • .\ 

To the class art, poetry, literature, sohg- dr music which illustrate 
the aesthetic joy or inspiration the sea provides you. ^It may be 
your o^^n creation or v^ork done by a writer <jir artist which expresses 
your feelings. , 
• • /■ •' ♦ • ■ 

Find Pictures-- " ^ * " 'x 

. Of marine organisms, especially sea shells. Use these for ideas to 
. ' design future buildings. -'^ ♦ \ 



How do you refill your • cr^ti v.e springs? in other words, 
when the hectic schedule of your daily activities gets 
to you, how do yoy relax, unwind and renew yourself? 



Does nature play a role in your relaxing and renewal? 
If . so, expl ai n. ^ % . 



WhatJ^ 'beauty? ...-i- „ 

What doeSr beauty mean to^you? / 



Ones beauty play, a cole in ydtir^ rel axi ng and renewal? 
I f so , exp.l ai n . 



Is .beauty necessary or is; it just an extra (something 
you could do without)? . , ..\ , 



Mal^ two lists: one listing marine things that are 

necessary- and the other things that 
a r e e X t ras .• , . . 

Necessary Marine - Extra Marine 

Tfti ngs ^ ■ ' Thi ngs 



U 1 



< 



V, 



^hare your lists with yoOr cl assmaftes 



A REFRESHING /REFILL 



The sea's greatest treasure i? not a monetary 'one . .The 
greatest joys are those of the heart and the sea can flood 
us with an aesthetic joy. The sea exists to nourish us not " 
only physically but spiritually. It can refill our creative 
springs. * 

Frank Lloyd Wright, the'vgreat American architect, told his 
students to examine the designs- in nature, expeclally those 
in sea shells. The housing of the marine organisms may seem 
lowly when compared to the great buildings constructed by^man 
-However, the marine organisms have inspired form to matchj 
the complex function. Man's structures often lack inspiring 
form. The sea provides us with ne^eded i nspi rati dn . 

The sea provides a much needed es,cape and release from our 
beetle lifestyle. It draws us, capturing our attention and 
imagination. The sea is an inspiration and has been through- 
out the ages. This is seen in art, literature and song. As 
. our urban areas- increase, we will need the »*efreshing spirit- 
ual refill of the unpolluted sea even more. 



JONATHAN LIVINGSTON SEAGULL ExVeNiENCE 




Obtain and read the .book Jonathan LivifigSton Seagull by Richard^Bach 
Identify the aesthetic and symbolic meanings. ' . . 



What emotions and feelings does it express? 



What does the book say to you individually? 



Obtain a copy of Neil Diamond's album "Jonathan Livingston Seagull." 
L^isten to the album and^ experi ence (see, feel,' etc ..). each . segftient . . 
Visualize the flight during "Skybird"; feel the loneliness during 
"Lonely' Looki ng Sky"; feel the^prese.nce of the Almighty during "Be"; 
etc. S^e-lect three segments which impressed you most and briefly ; 
.express your personal feelings and the meaning these - had for you. 



Share and discuss the experience with your classmates. • 



topic •TWENTY--THE UNSUNG 
KNOWLEDGE 



Read and piscuss-- 
•• " ' ..• ■, . " . 

The Sea-A Source of Knowledge. 
• _ Evidence is Being Destroyed. 



Com'plete-'- 

The My Thoughts sentences. 



Share-- ■ f^-^ 

Your sentences With your classmates. 



Optionqil 
Read-- 

"Glass Treasure From Aegean," National' Geographic Vol. 153, No. 6 
(June 1978) pp. 768-793 ' . 

"The Sunken Treasure .of St. Helena" Vol. 154, No. 4 (Oct. 1978) 
pp. 562-576 ' 



HEROES 



0 



THE SEA — A SOURCE QF KNOWLEDGE 



Early man could not have conceived, even approximately, of 
the oceans as we knpw them today. Even today we still have 
much to learn from the sea. The greatest resources of the sfea 
are the aesthetic and intel 1 ectual' joys it Can flood us with. 

Marine Archaeology . ■ - ' « 

Marine archaelogy can give us a glimpse of the technology of 
a period and the life of a seaman art that tiipe. The ex- 
cavation of the' Revolutionary.War ship DEFENSE will give 
us a view of the life of.a seaman and the technology during 
the Revolutionary War'\ The artifacts provide information on 
the story and daily life of the Colonial period not found 
in books. - 

There is an excavation of an 11th Century shipwreck which 
was carrying a load of Islamic glass when it sunk in 100 
feet of water off the southern coast of Turkey. It has 
provided evidence of important changes that took place in 
wooden hull constructi.on and design at, that time. It may 
.tell of the ship's port of origin,. her destination, the 
route .she took, who the pQople were, what they traded, with 
whom't+iey traded and what life aboard an 11th Century vessel 
wa s T i ke . 

Marine Archaelogy will help to determine the location, age, 
construction techniques and overfaXl design, of ancient ports. 
It will answer many questions of\ man ' s , pa s t history and his 
' rel at i'onshp with the sea which we can learn of in no other 
way. It shows us. a lively world.\tlwt has vanished. -.^ 



Marine Geology " 

The sea is level but the surface of the earth beneath th^ sea 
is as varied as, the more familiar surface of the land. There 
are rocky mountains, muddy pi a i n s , ■ C ha sms , cliffs and canyons. 

The rough jigsaw puzzle fit of the cpntinents first was 
noticed when -the New World was mapped in the 16th century. 
In t)ie last two decades, scientists have found new eyitJence 
to supiport the theory that the con t i nerits' ha ve ;^r1 f ted apart. 
The proof of their theories came from the sea. They dis-* 
covered the Mid-Oceanic Ridge, sources of earthquakes and 
the reversal of magnetic f,i elds and found and measured the 
movement of continents. "According to the theory of conti- 
nental drift, the continents came into tfieir present position 
by the spreading of the sea floor between the great land masses 
The sea i^s helping to decipher the origin of the earth and the 
geol\oglcal events that followed. , . ♦ 



Medicine and Drugs 

» 

The animals of the se^i that are most curious to us are those 
that appear to "be very different from us. However, »1 1 forms .. 
of life carry on many of the same functions, 'Careful stud^ of .- 
the lower forms of life can often provide clues to what can go 
wrong with our own physiology. In f act tilmost any human organ 
or systiBm in need of study will be found in a'simpler, more con- 
venient form in the sea. The ocean is providing .medicine with 
some vital research tools. 

Obviously, marine dru.g d i sco ver i es • invol ve only a small part of 
the organisms %known to 1 i.ve in the seas. Hundreds of thousands 
are w£Kiting to be understood, appreciated and used. The knowledge 
the sea provides us in all areas is definitely one of its greatest 
resources. ' 

Invisible Messa.ges *- . ' - . 

Marine organisms have especially well developed nonvi^ual senses, 
which ar? • abl e, to receive "invisible messages." Many of the 
"invisible messages" produced by undersea creatures cannot be 
read or understood by man. We are only beginning to comprehend 
the range of "invisible messages." We are extending our senses • 
with the help of instruments. .The sea is just different enough 
from land to be loaded with helpful hints. Repl aceme.n t- senses 
are- inspired by the sea. In Britain scientists have built 
acoustic goggles for the blind which transmit and receive ifltra- 
sonic sounds, very much the way dolphins do. They enable a 
sightless man to "see with his ears; 

As we develop aur capability of tuning in more and more to the/ 
oceans, we expand our intellectual horizons, our sources of 
"'inspiration, and our artistic and philosophical creativity.. 
Yes, the sea is actually a treasure chest of .unopened knowledge. 



EVIDENCE IS BEING DESTROYED 



Many changes that result from cultural and techr^ol ogi cgl 
changes affect the interactions between man, and his natural 
environment.. Indications of these i nteracti o»f^ are records 
of the past. They are resources. They are • Vmpx)rtant for', 
cu.ltural, scientific, aefthetic and psychological reasons. 
This evidence is-continually bein^ lost. 

In spite of our modern technol ogi/cal. protectioTi f^\om the 
natural processes, many lessons gan "be learned from a study 
of the past. " Indi anol a mi ght haVe been Texas* greM port city, 
.but it was destroyed by hurrican/ies in T875 and 1886\, There 
is a lesson there and in the Galveston hurricane of\l900. 
There are lessons to be learned/from man's coping with the 
drought years of the 1870''s, thfe 1 930's and the ear H 1 950 ' s . 
There are lessons to be learned from the uncontrolled^ 
actions during the boom years oil gushers and spills. 
The flaring of natural gas in the coastal oil fields d\uring . 
the earlyl 900's was common. /All these show how man has an 
impact oh the environment and how the. envi ronmen t exerts an 
Impact on man. = / \ 

It his been estimated that one-third to one-half of all\ \ 
recorded archaeological a'nd historical sites in the coasvtal 
region have already been destroyed. Less than one percent 
'^of this area has been studied to locate evidence of the \ 
past. The submerged areas of the coastal region are almc^st 



toitally unexplored. It is difficult to predict where a 
great new archaeological resource or a historical resour.ijte may 
be''found on land. I't is al.so'hard to predict where evidence 
may exist on subtmerged lands|. ,' 

It is in our best interest to learn from the past and to , 
benefit from past experiences. Therefore, any sites with 
evidence that provide a liifk with other times and other peopl-e 
and the land are val'uable. 



MY THOydHTS 




Knowledge of the seajn the past was important to 

because 



Knowledge of the sea is important to me today 



\ 



Knowledge from the sea is important to the world 



In the future, knowl edge* from the -sea. 



Therefore I feel 



I wish 



I will . 



Etc. 



. TOPIC TWENtYr-THE UNSUNG HEROES . 
, SPAtE 



Look at— 



Drawing of Floating Oity 6f the,*5iJture< 
Drawing of a' Man-made Island. . ^ - 



Read— 



Space-A Resource Tool 



List- 
Possible uses pf the surface of the sea, 



Make-- ^ " . - 

Sketches of your designs and ideas for the use of" the sea's surface. 

Look at— ' 

Pictures of working under the sea ^nd Homo Aquaticus. 
Euture Undersea City 

' : - ■ r 

Read and Discuss-- 

. • ' Livitig and Working Under the .Sea. • • 

I Read— . . . 

An article on living and working. under the sea from a magazine or book- 



Imagine- 



What a day in the future (?000) would be like if yoii lived on the. sea 

or under the sea. ' 

/ . ' ... 



Now .write-- 

"■ . . ■ > 

A short story about your day. You may .want to include drawings. 





— - — ' > r 3> 



■■■{■ 



SPACE— A RESOURCE TOO I 

' .'v..-. ■■• ./^ i. ■ ' . 

The .surface^ Of the sea itself is a natural' resource for a 
space-starved land* * The ocean is only a space Ti ke the land. 
The U"se of thie oc'ean surface- away from larf<j i^or power plants, 
airports, cities,' industrial ■c6mpl/exes and "resorts red^ices 
the threat (i,f destroyi ng coastal estuaries . 

' ' ■ ■ . ^ • • ' ! . 

Th6>* nutrient-rich Waters o-f the coastal- area are the nurseries 
fbr a majority of th^ marine organisms. The filling i.n^of 
these areas for building beaches, hotels and industrial sites 
decreases the sU'rvival chances of the salt marshes and 
estuaries. If -these structures were ^^ui It of f shore, the 
delicate coastal ecosystems could be protected. Indications 
are that the energy, costs of 1 iVi ng»j)n land are much greater 
than on the sea. there is . no octupation that cafirv^ .be done . 
on a water environment. » ' *^ . M.v > ■ 

* ■ ■• /j- ■ 

The-United States was once an ocean society. - The sea was a 

daily^part of 1 i ves . 1 1 was a source of cheap 'transporati on 

for goods and people. The hous i ng was, "next to , the port and . 

the- sea. In the ' f uture^we may again 'become an ocean society. 

The:U.S. Federal Aviation Admi ni strati on -'i s considering the ' 
desi gn of f 1 oati ng t^rmi naTs , tind several groups are involved 
with flpating cities. Several countries are already begin- 
ning to build artificial i^ands . These art i f i ci al • i s 1 ands 
will be used for power "^1 arils ,• ai r.ports , ci.ties, industrial 
plants, ports a,nd . resotts .» Along with the plans for" floating 
cities there are plans forvfloating high, rise structures and 
cities on stilts. The. mar ipol i s "(mari ne city) is possible - 

fu«tu>;e soTution to our lanb space p^roblems. / . 

- ■ , ' . . -.^ ■ • .. . ' 

Think, of pos'sib-le uses of ' the. s,urface of the sea* ' . 

• - . ■ ' . * ■' ■ ■ . ' ' - ■ ■ ■ ■ .■• 

Make sketches of your ideas. ' . * * 



LIVINj} AND WORKING UNDER THE SEA 



We have greatly increased our abi'lity to do tjiings under 
water- in the. last few decades. -Prior to 1940, a diver could 
only dive. with a lungful of air and. work for a. few minutes 
at a shallow depth. The development of the aqualung by • 
Jacques Cousteau and Emile Gagman during World War 11 fr"eed * 
divers from cumbersome diving suits and, air hosesv With ;. 
this diving became a sport. It openfed the shallow waters to 
whole new fields of science and engineering. 

A, breakthrough in deep diving was made by Piccard, who" in 
1948 d'eveloped the battry^c-aph . this dllowed.man to go down 
into^ the deepest parts of the ocean. Since then many other 
types of submersibles l^ave been devel oped , wh i ch can wor k 
almost anywhere . • ' 

, . • r ' ' 

Some underwater^ tasks require pr pi onged .d i vi ng , involving- 
phy&i bl ogical changes that requ i re .-^very slow ascent to the 
surface. Now pr^essur i zedl sgkI f -con ta i.ned living and; worki ng 

-spaces have been built so the diver does not have to spend 
so much time going up and down. These devices are called 
~ Sealab, Conshelf and Taktite. Scientists have lived i'n and . 
worked out of them forTseveral months at depths of fifty 
feet and for weeks at a greater depths." There seems, to be 

,no reason why larger underwater habitats should not be put 
to use. ■ 

The- underwater habitats make a difference in the kind of 
observatiOvHS that can be made. To the underwater inhabitant, 
organisms become individuals whose complex rel ati ons.hi ps,. are 
•theJ<ey to their survival... The next- step in underwa^^ter ex- 
ploration is to move our 1 aborator i.es .and classrooms to the 
marine^ environment. Classes in th^e future will be conducted 
underwater* where the acti.on is. 

Submarine farming, effefctive monitoring of the ocean; under- 
sea mining and industrial wOrk will increase.^ Man's use of 
diving suits, suhmarines, underwater habitats* and innovative 
\^inethods of deep scuba diving will help man work on arid become 
.^ij^ore familiar with the continental she! f . / A ,su i t called. Jim 
ii used to retrieve and, repair oil-rig equipment in- the. Gulf 

Mexico.' It enables one" to work at depths as deep as 1 ,.500 
"feet; Dry chambers or "cellars" are used to allow nren to 
■ make .off shore repairs on oil we.lls in .theip shi.rt sleeves. 
These celjars are lesa expensive than platforms and can be ^ 
uii'fed in water too .deep for platforms,. 



"fhe sea is alive today with more .things than marine organisms 
moving a^ound beneath the syrface. Now a new breed of adventurer 
is plunging deep be^neath its. surface in a search for knowledge of 
the sea and its tre'asures. These new explorers are pushi.ng back 
a mighty frontier th^t has more promise for* practical use than 
does outer space. ^ - 

The sea. i s "a hosiije efivlroament for man, the land-dweller who uses 
lungs to breathe a\r. There A.fh men who look forward to. the day " 
when they will no longer belong to theland.but will become true 
dwellers of the sea complete with artificial gills; ^Perhaps we 
will experime-nt until we have medi c'al ly engi neered Homo Aquaticus . 
He is a human beinig who 1ia.s been "medi cal ly Engineered to. live under 
water without o'xygen tanks. . He' has underg^ie a surgical jDperation 
which replaced his lungs with a unit cont^ning a spe'cial fluid 
which furnishes oxygen to his circulatory system. He can travel 
as deep in the sea and as long as he likes. He cannot breath a 
gas (air) and' he does not h^ve to worry about the "bends" or 
"Other -symptoms of nitrogen narcosis or decompression trama-. He 
would be at complete liberty to live in the sea, fo play^ to farm, - 
to repair undersea machinery and to supervise research.. 

Today's man is riot waiting until *the day of the gilled fishman to 
go e;^ploring beneath the sea^or to perform surprising tasks within, 
its depths. While he is still a land creature, he is creating nev^ 
tools, new techniques, new salvage equiprrjefit and new ways to stay 
below^and work on 'the ocean floor.. . ..i 

He is designi ngi houses in which to live while there-. So in the 
future, fast undersea cargo ships will take the shortest routes 
to del i ver goods to you from any part in the world, going under 
the poles, rievtfr coming to the surface between ports. Or' 
perhaps you will become, aquat i c adventurers vacationing in^a 
.resort under the sea instead of beside i t . or go off on a world 
-cruise in a lu^xury submersible; pr-live and work, in a city under- 
sea.. ^ * •■ ' ' ' . ^ " 

Think of the possible us.Ies of the undersea environment, Make" 
sketches' of your ideas'^.. . . 



„ • . ' TOPIC TWENTYONE. . 

RAP UP.: 

♦ ■■ . < 

I. 

f •■ 

ACTIVm ONE— Simulation: 'Shoreview . ' 

ACTIVnY. TWO— International Sea Exposition ■ . ' • 

ACTIVITY THREE-My Feelings About it All! 

Materials for Classroom Use: „ ' 

Coastal Management Reports/Reading . ' ' 

Coastal Problems i« 
Coastal Management Authority „ . " ' 

Basis for Concern - ' i 

*" Shoreview CUy Council Action/Reading 

Aerial View of ^Shoreview Area/Sketch - 
Instructions for Simulation 
Role Cards For Simulation 
Information Sheet .. ' • - 
International Sea Exposition/Instructions 
Say It With Music/Activity 
' Self... Contract " ' ' 

M ajor Objectives for t he Topic: " • . 

After completing the activities , /the student wiM be able to: 

.2.3 infer, that environmental ' problems do not have simple answers- 
• ■■ * and that -many factors must .be corifsidered; 

''•3.1' explain the factors which must be considered when attempting 
^ to live in harmony with nature in selected marine 
environment; . . ^> 

3.3- 'identify activities „of man which would have the least, detri- , 

mental impacts on given marine environments; 
3.4 devise a plan -for living in harmony with the environment in a. 

selected situation;' ' 
3.1-4 plan 'a display on the past, present, and projected future 

importance of marine resources and their exploitation and 
management; 

"4.2. select-personal goals in the interest of preserving the marine 
environment and cons e^rving marine resources. . " 

t eaching Suggestio ns: • ^ 

The purpose of this lesson is to have the student think about the factors 
that must be considered to determine how one would go about living in harmony 
with the marine environment and utilizing marine resources, while at the-, 
same time considering economise, political, social and otKer pressures which 
cannot be ignored. The student's values are being confronted in a very real 
manner and" he is given the opportunity to affect other people's actions by 
prbducing a presentattlj^hich w-ill be heard and seen by his classmates and 
which has the possibii J^of being seen and heard by the public. 



' -I. 



1. The students should have been made aware of theie two cuTminating- ^ 
activities at the beginning of the unit. The students may already have- 
been assigned section? fpr the Inte-rnational Sea Expos i tion. wi th %bp1« ' 
Twelve and have been gathering material for the display. 

2. The Class periods for activities one and two are greatly variable. 
You will need to decide this . in relation to your objectives and jpchedule, 

3. Have^ the students read and di^scuss the coastal management reports*. » 
Then discuss the instructions for the simulation roles.. v (You...may"-vary 

the ijnstructions to meet your class needs). • • 

4. Have the students draw for their roles. (Separate the "Cards into male 
and female j^o leu for the.-.drawing. ) Emphasize the importance of the 
students paying Ifheir role, to^the hilt: You may even want to ^award • 
"Academy Award-Oscars" for the best performances.; Provide actiyity 
time schedule for the students to. aid' in their conducting- the stmulatidn.- 
Remo'nd them to apply all that they .have learned in previous lessons. 

A background reference is "Can' We Save Our SaTt .Marshe^?" National Geo- - ' 
graphic -Vol. 141, -No. 6 (June 19,72') pp.. 729-765. . 

5. The questions afid discussion at 'the end . of the simulation is"'very * 
critical to its success and culmination. This is an open ended Simulation 
game; feel free to add -scenarios as class interest dictatps.: 

6. For the International Sea Expedition your students should have 
gathered information and planned for several weeks beg,inning with Topic 1^. 
Twelve. Being quite serious, make arrangeriients to have the displays , 
set up in an aYea where they can be viewed by the community. This -may " 

be in a bank, local shopping center mall o*r othfer area where the 
public could view them in your community. . Announce'' the 'dates of the 
display to^'the class before you begin this topic. Then make^'Sure the 
local news media is alerted to the display. 

7. You may even have, th^ublic evaluate or vote on the displays, l^or 
example-most 1nfonnaliive,"est use of music,, best art work, most attractive 
and etc. 

8. * If you have more than one class of students, you will- have to determine 
some way to develop display groups in each class. to''*avoid duplication and 
neqlect of some areas. c 

9".' These activities are limited onjy by you. (Remember public awareness 
of students' learning is beneficial to education and your students can 
help develop a marine-literate public.) 

/ . , . - ■ ■ 




: TOPI,!:, TWENTY-ONE— W UP! 
SIMULATION: SHOREVIEW * 



Read and-Discuss-- • • * 

Coastal 'Hianagement Reports on: 



Coastal Problems « ■ w 

Coastal Management Authority 
Basis for Concern 



■ ■/. 

Optional 
i^ead-- 



Article "Can We Save Our Salt Marshes?" Nc^tional Geogra phic, Vol. 
No. 6 (June 1972) pp." 729-765. 



Look at-- I ' ' V 

• Sketch of aerial view of Shoreview area. 

» ■ ,• - ^ ,\ , ■ • 

Read and Discuss-- ' . - 

Shoreview City Council Action ■ ^ ' 

Instruction for Simulation: Shoreview. 

Draw-- 

% 

Card to determine: the roTe you will pVay in the simulation game. 



Complete-- 



The description of the role you will be acting by completing the 
information sheet. - 



Play-- 

Your role in the activities ;of the Simulation: Shoreview. 



Answer-- 



• .•\ 



547 ; 



COASTAL MANAGEMENT PROGRAM .PEPORT * 
COASTAL PROaLIMS 



The Texas bays and estuaries .^re a grea>t pufal i'c resqurqe. 
They provide', habitats f or fi sh,' bi rjds , and other wildlife. 
Thev cont^iin Important archafrologi ctfl and historic si tes ; 
andf they are .scenic assets. The bays and estuaries also'provfde 
forvmany human uses. , * • ^ 

■ « ■ ' . » ' ' ■ ■ , ■ 

Generally, these waters can hahdl e- heavy uses w1 thout any 
bad eff ects ,• but they are not all equal Tysu'i ted for all 
uses, fieavy human demands on cri tical natural are^s such. ' ' 
as tidal, marshes and submerged grass areas cause problems. 

Tid-al marshes produce twice'as mu.Gh dry organic material 
per acre per year as the best farmlands. Qrvly tropical rain' 
fores'ts, coral reefs, and some algal beds produce more. 
This high level or productivity supports extensive food 
chains iii the marsh and a'djacent bay areas. - 

Because of the h i gh • producti v i ty of mars.^ pi ants , « t.idal 
marsh can use high levels of municipal and industrial wastes 
to produce its organic material. Ti dal mars hes serve as . 
nursery ar&as- for estuarine organisms, a ya^^iety of f;ur 
bearing animals, ga'me.fish and waterfowl", including several 
"endangered speci es . " : Ti dal marshes . a 1 so a i d in erosion 
control by absorbing wBi/e energy and servfe as temporary 
flood buffers. . .. 




Human uses supported by the, marsh system include 



1^ waterfowl management^ and hunting 

1 i vestock graz i ng 
commercial and sport fishing 
waterborne transportation (channel dredging.) 
/ . recreational and. -aesthetic ejijoyment 

mineral production 
mariculture and waterfront land development for resorts 
recreational and second' homes 

It is unlikely that a marsh systei could .handle all of these 
. uses at t-he same time. However ,' fia rs h systems, can provide 
many values at the same time, and even land developments' 
can be designed to minimize the'i r , adverse, impacts'upon the 
. total -marsh system. • 



Because of the role the marsh plays in the. production of fo.od 
for the populations, both inside and outside the marsh, any- * 
thing that affects, the natural flow of water is harmful. These 
include: filling of ^ea grass areas, poorly planned road em- ' 
bankments, ditches and dredged material dumpings. 

Another -intensi ve human use is the dredging, of waterways and 



ERIC 



0 ^ ^' 
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the placing of dredged material s ^spoiT) . Texas . bays, are 
•so shallow that dredgi ng is • essential so- l arge ocea n^go i ng \ 
ships-can enrter. The d i rect effects of. •dredging and spoil 
placement "are on theT\cal environment and organisms. These . . 
.activi'ties a 1 so ~ ha ve i^n^di rect and long-term effects; incl uding . 
changes i n- bay circula^'tion patterns-, erosion rates,- salinity : 
levels and s'e.diment distribution and migration of ^Iraridus 
mar i,ne, organ i sms . Changes in salinity levels and s'usp'ended .. 
material may reduce the productivity of oyster reefs*, marsh 
areas'and open bays far from the site of clredgi ng . Channels >' 
must be redredged. '-Poor , pi acement. of dredged material may 
unneicessa ri 1 y cover biologically productive areas or increase 
the^^turbid i ty of water so it is harmful -to marine organisms. 

Sometimes the dredged material- contains, pollutants. 

•t . ■ " " ■ 
» ' ' ■ ■ ■ ' - ■ ■'. . ■ • 

The^e are pi^oblems i n ,.f i ndi ng .,.pl ac-es ' to put the dredged ma-terial . 
Ho.wever, proper placement of dredged- materi-ajs can actually 
create new marsh, areas All, these must b§- taken into .con-., 
sdderation when planning the placement pf, dredged .materi aT. 
Solutions that are consistent with- local environmentr'social , 
economic'or political condition^ should be selected. ^ 

COASTAL MANAGEMENT PROGRAM REPORT 

CURRENT MANAGEMENT AUTHORITY v 



Mos't of the management decisions affecting the coastal area- are 
made by private interests operating'in a market economy. The 
private sector, from the i nd i v i dual : c i t i zen who shops in the 
grocery store to giant corporations, makes most of the deci^sions 
that affect coastal use. Such decisions as what use will be 
made of a particular tract of land, what product a plant will 
m^anuf actu re , . or what crops will be planted are made by private it- 
d"ec i s i on-na kers in response to market forces. . 

When public problems arise from pri vate dec i s i on s concerning the 
use of coastal resources, it becomes necessary for government 
to inter.\;ene in the market economy. . For example, water pollution 
that results from a decision macje in the private sector is a 
problem that cannot be solved by the private toiy^a lone , So 
the government steps in. Although federal and s\a/te governments 
have coastal regulatory authority, most governmental decisions 
regarding the coast are made by local governments. Some local 
government decisions are shaped partly by the gu i del i nes .and 
regulations issued by state and federal agencies. 



qOASTAL MANAGEMENT PROGRAM (|EPDRT 
; , r B^ASIS FOh CONCERN 

The abiljndant natural resources of the coastal regioil contribute 
to both economicdeveTopment and 'the attractiveness of the coast* 
as. a place to live., As a res ult, the GyVf Coast of 'Texas i s "a 
major contri butor 'to the prosperity and well-be.ingof both the 

(state anc(-the natron. It houses -40 percent of the n,ation^s 
petrochemical industry and over" 20 percent of the " nation ' s re- 
fining capacity. In 1972, its combined agri cul tural and fishery ' 
prqtjuction was oVer $700 mi 1 1 i on , a nd the 2 ,500 miles of shore- 
'iirie brought nearly 10 mill ion visitors-.to the state. The -petra- 
leum> petrochemical, and agricultural sectors rely heavily upon 
Texas p^orts-and waterways, for transportation of their products.- '.. 
Three- fourths of all goods shipped from Texas t^[ o-t her states. .... 
travel by water. • 

The population and economy of the Texas ^fcil f Coast h^a.ve grown 
rapidly over the past decade. This growth rate is expected 
to, continue. The naturaT systems of the Texas Coast are 
interdependent.' They are closely tied to the Coastal economic 
^nd social systems. Coastal issues, too, are bound together-- 
jobs with livability', housing wi th agriculture and wetlands 
protection with water transportation.. 

There are three* main areas for, public concern in and around ' / 
coBstal waters. They are: 



(1) • tf/e economic activities produced by the coastal 

waters 

(2) the natura 1 ^resources within and' beneath coastal 
waters • ' ' 

(3) the 1 i vabil ity(qual i ties tha% make an a rea-'gfgood 
place to live) of the coastal regioh » / 



ThesQ areas for concern interact. The eco.nomic activities v/se 

natural resources. The natural resources-^provide the 
materials" for a 1 i vabl e .envi ronment . The economic activifies 
also produce jobs^ and dollar flows which increase 1 ivabi l/ty. 
EconoWi c. actiVtti es provide tax revenues ffhat may .he use^ for 
resource conservation projects or publ i c worksa . ^ 

■- ' 

Livability is determined by intangible value^of resources, 
both natural . and social. The. coastal regi.on can continue to 
be a livable place as long as economic and natural resources 
are used to promote human well-being. Noncoastal residents also 
liaVe a stake in the future of the coastal zone, not only to 
visit or because the coastal waters are publTcly owned, bui 
because their uses benefit the state and nation. The coastal . 
water,^ are^ owned by the public and their rights and interests 
should take priority over the rights of private individuals to 
prof^it at publ i c .expense . 



In pu.6{l;ic meQt,i ngs : hel d by. the Coastal Ma n-agemefit' Program 
al ong. the Gul f C,oast , coastal .residents have, expresse'd thei r 
eorvi&6,rn ^.bbut a number of problems that result from conflicts 
ove/'th-e 'use of natural resourc.ps# Based on this, th'ef three 
Coiaistal Mana9.e,iDe-nt reports, increasing local problems, and" 
-increasing pressure from various ..interests the Shoreview . 
City council has decided to ta^ke action to'develop a plan 
for the- future of the city. ' ^ ' 

The city council decided that the following prdpedure. would " 
be f 61 1 owed : „ ' 

i' ' ' 

^ • - * .», « 

.A) T)ie city council wi 1 1 . appoi nt a' plann i ng commission 
■ of five citizen.^'. , • ■ ' 
^ B) ' The planning commi s s i on' wi 1 1 hold hearings in which> 
' " they, wi.ll listen to everyone or each group who 

, ^wish'^s to*spe'ak on the. problems and ^make recommen<la,tipns 
. C) The planning c>omtfiission may ask for presentations, ' 
by consultants or groups to help them. ' 
D.) The planning "Commission will develop several pro- / ■ ^ 

posals (2 to 5) as the master plan, fo.r the ci,ty's y^' 
*. ' future growth and ..devel opment . . / 

;E) The plannfng commission will present the proposaW 
to the citizens at a meeting where the citizens n)4y 
ask questions arid stat'e concerns. ' » 

F) K^{)1 anting cbmmi ssi on .wi 1 1 then either, amend 1jh-e ^ 
plpPOsals or present the original propo^^'als to ^the 
citizens f*o^- a vote. ' . ' / 

G) The voters (ci tizens ) wi 1 1 then select the proposal 
they favor. They may campaignfor the proposal. 

H) An el^ection will be held to determine which proposal 
the citizens favor. '•'•/■ . • 

I) I.f there is no^ definite fav.orite proposal , . the city * 
. council has the ^ption to, a^k the pi anning*'£ommi ssion 

to develop a new compromise proposal based. cn the 
fdeas of the stronger proposals. * ■ • 

J) This may or may not be voted on by the citizens.' 
This city council, will decide this and how the 
proposals will be used. * > *. 

Here "are a few of the spggesti oris or statements that a-re- being 
discussed. Of presented to .the city council . 

.' Channels need to be dredged deeper and wider so boat^ 
.won't run into each other or run aground. "f '■^''* . ' 

W di beautiful part of the shore scene--%arsh and dunes 
as essential as hijls or forests? 



N«pd to allovy mining of oi 1 . natural* gas , phosphates , 
sa*id , .*shel 1 and- gravel . ^ • , . ' v. 



'•Need to* a].low ti delands real e,sj:ate devel optnent /* This 
1 n'cl,ij).des resicfential hoiksYng, industrial development, "r 
.boat'' basins V marinas , -...highways ^ airports and recreational 



' Ne^cj to' bu i.lii a Kp-wer generating plant in the estuaries 
which can provi(le cooling water. .»'*•'' 

♦ ■• f ■ ^ . ■ , ■ 

Need tg use oit as a ci'ty land-fill .*5o we can-get it- 
f i Vied, i n .,f ree . ^ ' .. . i 

Is a soured of sal t water hay . • . 

Is a mosCjuit.o breeding ground, i-to be. drained' or freated.^ 

Do wot need to,^hange, i f we cn^inge wi 1 1 , 1 o,se our smal l town 
resort characteristics.. ' •' • . . 

Need to build a 'superport so catch up and pass up other , ... 
Texas port cijties. , . ' ■ ° ' 

A superpOrt would p.r'ovide Jobs and all'ow the» che.mi cal' and 
oil compa-nies. to. exp;ancl. v * ' \ ' 

Need to protect the ma rshes , ^ otiierwi se our • f i sK; shrimp, .. 
-oysters "and wi Tdl i f e "wi 1 1 xiisappean.. ' . * . . 



r 
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INSTRUCTIONS FOR SIMULATION SHOREVIEW 



A) Draw a car<l to determine the f-oTe you will play in deciding 
Shoreview's future-. Compl ete the citizen information sheet. 

B) Although you are pr'ovi ded' .some information about the in^' 
<< . 'di vi dual , you will want to' add more i nf ormati on to hel p ' 

: describe the -role/indi vi d>ual you will be. 

Cy^If you are , a. city council member, you. will need to meet 
y/.itlh your fellow city council members ,to select the five . 
pi ann i ng .commi ssi on members. , The mayor fwi 11. call your 
■ - ♦ meeti ng . " 



D) 



E) 



F) 

hY 

I) 



If you aKe selected. to be a member of the planning com- 
mission ybu need to. meet with your fellow members. Select 
a chairman, decide xour procedures, (rules and regulations 
for people or groups speaking at the hearing). 'Setthe , 
date for the hearing. Dec i de on th i ngs • yoU will need to 
know to cofliplete your "assignment for' the city council. 

If you are a-citizen, prepare your presetijtati on. to the 
planning commi ss i'on (Remember to fjollow their rules 
afid:- regul ati oris., ) You.*may' want to find others believing 
as. you '. do • ( i ndi vi dual s you represent) and form, a group. 
You. may want to make sin'gle presentations or a group pre- 
sentation."' Re'search your position, obtai.n data, etc., 
toi'hel p/present yoqr view and ijiterests. 

Mak"? your (or group) presentation to Planni.ng Commission 
hearing. • • 

'After hearirig, .PI ann i ng 'Commi ss i on meets to' develop .pro- 
posal s . : 



Planning Commi ss i on .reports' on the proposals it . has developed, j 

Determine what a.ction\'ou (and yOur group) wtll take.^ 
Wi 1 1' you/^favOr a. proposal ? !wh-ich ome? Plan and 'con-' 
djuct your campaign for your position. 



J) • The ci'ty council will set up the Vote on the proposals. 

K). Aftjpr the -el ect ion , the cify''counci'l will det^rnVine the 
.next, step . . . ... ' • 
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SURFSIDE GROCERY 40. yrs. old 
STORE MANAGER . Female 

3 children, husband is Sea Breeze 

Yacht Service Inc. Manager, 

..pl des t"ii son recently employed as , 

w P 1 rip Y^^' r\ f nil ppfinppw nu/n ? 

K 


PHARMACI-&T 50. yrs., old 

Male 

♦ 

No thilvdren at home. Mayor, owns 
Bayside Drugstore, wife just be- 
came a real estate saleswoman, .. 

nuin Kpw t*^K^nnpK^f*\/ ^n/H cjailKn*!* 
UWil LlCljr .[JiUptjr Ujr ailU odl ID Ua t 


CHEMICAL COMPAM:.' 45 yrs. old 
ENGINEER Male 

Chemical eng i neer , . on ly one. teen- 
ager at home , -e.i ty council member, 
building a beach home 


RESORT REALTY 38 yrs. old 
SALESPERSON i ' >• Female 

3 children, hu'sband manages Sea 
Wind Apartments and Surfside 
Motel, ResortRealty specializes 
iri resort retails ana ^s dies, . 
hope to buy some beacflf ront 
real estate 
..■ 

• - 


>** 

DRIFTWOOD GIFT AND . 31 yrs. old 

SHtLL SHOP OPERATOR ^' ' 

Female 

Z. children, husband is architect 
beachcombs, makes g i f ts to s el 1 
from materials col 1 ected on beach 


BAJkSIDE BUILDER 49 yrs. old 
AND DpELOPER Male 

2 chj Idren , • qiwns some beach front 
and marsh lana which he hopes to 
develop, specializes in beach or 
Day Tront apartiiientsana nonies, 
owns deep sea fishing boat 


CH'ARTER'AND PARTY ,31 yrs.. bid 
BOATS, INC. Female 
RECEPTIONIST 

3'chjldren, husband js self- . 
employed plumber, sav>ng to build 

DGaCnTroPIt Munje 


SAND DUNES 43 yrs . old' 
INSURANCE CO. Female 
SALESPERSON • 

< 

^ childrVriV husband is a boat 
salesman", own sailboat and small 
uiotorDoat » 

i ' ■■ ■ " 


BUILDER'S SUPPLY 62 yrs. old 
LUMBER COMPANY ' Male 
OlilNER '■ ■ 

Widower, part-ov/ner of two shrimp 
boats, one son is a builder, an- 

•other one owns shrimp boat repair 

fservice ■ 


— ^ . ^ ; 1^- ^ ^ ^ 

WE HAVE EVERYTHING 52 yrs. old 
DEPARTMENT STORE Female^ 
MANAGER 

Widowed, 3 children, 23 yr old 
*ynempl oyed son living with her , , 
city council member member local 
Audubon Society, bird watcher 



■vy () I. V. 
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B- & 0 'barge CO. ; "40 yrs", oldl 
OFFICE MANAGER * Female 

2 children in college, 1 in hiifih 
sc.hooy, 19vyear old unemployed 

•dauQhte.r, husband is county tax 
collector - 

' r. ' ' . \ / V 


SEA; BREEZE MOTEL 56 yrs, old 
OWNER Female " 

No children at ho„m'e, husband em- 
ploy ed^^byci ty , own boat for deep 
Ve.aK'fTshiTr^--,^^ 

.. .^\^- ' ' 


BLACK GOLD OIL 39 yrs.- old 
COMPANY 'EXECUTIVE Male 

2 children^ owns beach' home, boat, 
travel tra i Ver . " ' 

% 


LAWYER. . .27 yrs. old 

Ma-le 

1 c)#fld, wife is substitute 
teacher, president of Jaycee's 
(Junior Chamber of Commerce) 


INDUSTRIAL PLANT 46 yrs. old 
MANAGER . Male . 

3 children (2 in college), wife, 
is secretary, for Vice President* 
ofi Oil Refinery, own sailboat, 
btiildinq abavside rah in * 


' : r ■" 

WAITRESS AT 21 ^rs. ol* 
SANDPrPER LOUNGE Female\ , 

Part-time Jr. College sj;u(fent, 
lives at home, dating Tugbut Co. 
Employee, loves to surf 

• ■ ■ «. 


U.S. Postal 33 yrs. old 

SERVICE EMPLOYEE" Female 

Divorced, 2 childre.n, wiater \ 
sports enthusiast, teaches swim- 
ming and diving feo all locfil 
vou t h ^ • 


BEACH BAIT & 21 yrs. old^ 
TACKLE EMPLOYEE Female 

Single, lives in Bayside Apts. , 
water skier and surfer 


RICE FARMER t- ' ' 55 yr^s . old 

/ \ H Male ■ 

No children at home sjwr wi th de- 
gree in Agribusiness, is- helping 
run the farm, another son oper- 

aLtfb lULdl riLc QryBr* 


SARGE ' S SERVICE " 3'2 yrs . old 
AND GARAGE OWNER Male 

• 

-2 children, city council meitiber, 
hunts and fishes, owns 'small, boat- 

1' 

* 

• 



556 



SURF ^HACK 30 yrs. old 
MANAGER Female 

2 children, husband works on off- 
shore drilling platform, spends 
time off beachcombing 


SEA GULL REST- 60 yr.s. Old - 
UARANT OWNER Female 

A. 

Widow, no children at home, owns 
some undeveloped property along ■ 
the beach 


BAYSIDE MARINE 20 yrs., old . 
EMPLOYEE Male 

Lives with his parents, surfing 
enthusiast, father works at local 
industrial plant 


HIGH SCHOOL 40 yrs. old 
CO^CH . Male 

3 children, ,i n summer directs a 
beach camp for Junior . High age 
students, hunts, fi^shes, owns ^ 
p.iCKupcamper 

♦ 


JUNIORiHIGH ^ 14 yr^ old ^ 
STUDENT ' Female 

2 brothers and sisters, father 
is telephone company manager, 
mother is secretary for Resort 

Rpriltv "Ffi tnilv nwn^ hrmt 


DOCTOR 59 yrs. old 

Ma 1 e 

No children at home, owns Bayside 
Clinic, beach home and yacht., 
has invested in local real 

medicine with him, daughter is ; 
an oceanographer 


HIGH SCHOOL 18 yrs. old 
SENIOR Male 

# 

Needs job, 4 brothers and sisters*" 
father works for B&J Barge 
C ompany • 


SUPERINTENDENT • 45 yrs. old 
OF SCHOOL DISTRICT . Male 

4 children, 2 in college, wants - 
to build beach home, owns sail-, 
boat, wife is -local women's club 
officer 


TRUCK DRIVER FOR 28 yrs. old 
INDUSTRIAL PLANT Mate 

Divorced, 1 child, owns, boat and • 
hunzts 

• 

> 


BIOLOGY 28 yrs. old 
TEACHER V . Female 

1 child, husband is counselor, 
takes students on field trips 
and camping,, board member local 
natural'history museum, member 
Sierra Club 



STATE 41 yrs. old 
REPRESENTATIVE " Male 

Z children, a lawyer, his family 
owns ranch, he owns some marsh . 
land near town, loves to hunt 

UULKb dflU y t? tf b c 


ART TEACHER , ^^Hyns. o'ld ' 

Single,, paints and phbtogYepTTs; 
nature, very successful ajarts 
and crafts shows statewide 


'DREDGE-AW'AY 48 yrs. old 
DREDGING SERVICE Female 
EMPLOYEE 

4 children, likes to hunt and 
fish, hopes to buy deep sea fish- 
1 n g DOd t 


FIRST STATE BANK . 60 yrs. old • 
PRESIDENT ■ Male 

Married, no children at home,- 
owns beach home and some ranch 
land in the coy/hty 


DRIFTWOOD FLOWER 48 yrs . old 
SHOP AND NURSERY Female 
MAIiAGER 

No cliildren at home, teaches 
flower arrang i ng , .col 1 ects sea 
shVjls, hus-ban'd employed_by 
ch Villi cal pi an t 


TEXAS PARKS & 35 yrs. old 
WILDLIFE EMPLOYEE Ma.le 

2 children, wife paints sea- 
scapes, has degree^ in Marine 
Biology, likes to' fish 


BLUE CRAB CAMPGROUND 42 yrs. old 
AND MARINA MANAGER . fcemale 

Widow, 3 chTljdren (2 in college) 

/ ■ \ ' 
•i 1 -.1 


GULF CONSTRUCTION ' 29 yrs. old 
COMPANY EMPLO'yEE Male 

2 children, likes to race motor- 
cycles., owns dune buggy 


TELtPHONE COMPANY 28 yrs. old 
EMPLOYEB Female 

\ . 
1 

2 childi^en, recently divorced 
f rom' autoinob i 1 e salesman, life- 
long r,e.ki4ent of communit5' 

' ■ \i ' 

\ 


BEACHSIDE DRIVE-IN 45 yrs.. old 
GROCERY MANAGER Female 

2 chifdren, husband maintenance, 
manager for oil refiTiery 
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SURFSIDE DAIRY 
QUEEN...MANAGER 



32 yrs. old 
' Female 



3 children, husban^i Maintenance, 
Dept. "Manager at nearby mJirine 
research station 



RETIRED FISHING 
BOAT CAPTAIN 



65 yrs 



old 
Male 



Sometimes acts as fishing guide 
for Sportsman's Village Marine 



SANDPIPER REALTY 
OWNER 



50 yrs 



old 
Male 



4 children (only 1 at home), 
member of city council, part owner 
of Rip Tide Apartments and Con- 
dominiums, owns yacht 



CAPTAINS JUG 
MANAGE:R ('LIQUOR * 
STORE) 

2 children, hopping to 
job but wants to stay 



30 yrs 



oTd 
Male 



find another 
in area 



DRIFTWOOD 
HOME PARK 
MANAGER 



MOBILE 
OFFICt 



60 



yrs. old 
Fema 1 e 



Widow, no children at home, 
husband was a shrimper 



2^ 

BANK TELLE'ST' 



22 



f 



yrs. old 
Female 



En.gaged to surveyor for con- 
struction company, likes to spend 
weekends on the beach 



REPRESENTATIVE 
FOR SUPERPORT, 
INC. ■' 



31 yrs 



old 
Male 



A non-resident who is here to . 
convince people' to support build- 
ing of a.superport. If -port is 
e.s tab 1 i sried will receive a large 
prora.oti((n_and a 25% pay increase 




LIBRARIAN AT 
PUBLIC LIBRARY^ 



52 yrs. old 
Ferna! e 



2 children in college, lifelong 
resident, hobby cooking sejafood 
small dishes, husband manages 
sea -food processing plant -in,, 
nei ghbor i ng town 



GRADUATE STUDENT 



24 yrs . oT d' 
. Female 



AMATEUR NATURE 
PHOTOGRAPHER 



42 



yrs'; ol d 
Female 



Single, student at state univer- 
sity, studying the local marsh 
as a part of her research in 
Marine Biology, lifelong resident 
of area , member Nat i^ana 1 W i 1 d 1 i fe 
Society 



3 children, mainly is a house- 
wife, husband is 'editor of the 
local paper 



INFORMATION SHEET 



Name JL______ Occupation 

( You niay make up a name for 
the i ndi >/i dua 1 you are re- 
presenting.) 

Are you a city coun c i 1 ■ member? . ' 



Are you a planning commission member?- 

Describe yourself (family, interests, opi ni ons , etc . ) in 
mor^ detail. 



Describe what you think the. c i ty s.hou 1 d do in planning for 
its future. 



What . people in' town probab^ly feel the same way you do? 



What . people will probably differ from you? 



What will it take for you to change y our* pos i ti on or view? 



1. ■ 
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r QUESTIONS 



1) What are your general feelings after participating in 
Simulation; 'Shoreview? 



2) What upset you the most? 



,3) What did you like the best? 



4)' Do you think that' the simulation was realistic or not? 
Explain.'^ 



J 



b) Do you feel that the local, state or federal government 
should be responsible for managing the coastal waters and 
wetlands? Explain. 



(. ; 



What Could or should be done to insure, the best' coastal 
management-. of the Coastal arei to insure its survival-^ 



ERIC 
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TOPIC TWENTY -OME--RAP UP! 
INTERNATIONAL SEA EXPOSITION 



Brainstorm and list-- 
• ' . ■ - 

Ideas to be presentecl. 

Discuss-- 

List of ideas with your classmates. 

Select— 

The ideas that will be presented. 

Research— 

The idea that you and your group are working on 

Outline-- 

Your group's presentation. 

Design-- ' i 

Your group's exhibit. 

» 

Prepare— ' 
\. The exhibit. 

» 

Set up-- 

The exhibit. •' ' . 



\ 

\ 



INTERNATIONAL SEA EXPOSITION ^ 



Now that you have studied some of the resources of the Gulf 
of Mexico along with some of the marine resources, j^ou and 
your classmates have been invited to prepare part of the . 
exhibit for the Internat ional Sea Exposition , Your sectioTi 
will present the' importance of the sea with emphasis on the 

^Gulf of. Mexico. The display should illustra-te past and .* 
present importace of the s.ea. It should also place emphasis 
on the projected future importance of the Gulf of Mexico's 

'resources. 

The exh'ibit will be set up in a convention hall, so <iesign 
it accordingly. U'se th^ medfa^C s 1 i-des tapes , pi.eturqs, 
murals, 'collages, models, drawi ngs etc .') that will best 
present your ideas. Remember, it. .should be- sel f -explanatory 
to the peopl e* vi ewi ng it. , . . 

Let's brainstorm for a few minutes to make a list of allthe 
ideas t'hat should be presented as part of your exhibit at 
the International Sea Exposition. • You may brainstorm as . 
'a class or divide into groups. Select a cha i rpers'on , a 
recorder and a time keeper. List all ideas. Limit-your 
brainstormingto7minutes. 

Discuss the list of ideas and determi ne whi ch ones you will 
present as part of the exhibit. Di^vide into groups with each 
group selecting an idea to present as an exhibit* Your 
first steps should be to research your idea, outline yoyr 
presentation and design your ,exh i b i t . Then you are ready 
to. begin preparing the exhibit. 

Use the space below to outline your presentation and'sketch 
the design of your exhibit.' 



" TOPIC .TWENTY -ONE--RAP UP! 

MY FEELINGS ABOUT 11 ALLl 

Complete-- - ^ 

Say It With Music activity. 

Complete— ' 

■ m 

^ Your Self Contract. 

This completes your study of^the marine environment and marine resources. ' . 
Thank you for allowing me to' introduce you to the marine /environment and its 
resources. I hope you will-enjoy, ^appreciate and live in harmony with it. 

■ > " -J. 

Your Seafaring Friend, 
Captain "Seaborne" . 




SAY IT WITH MySIC 



It might be fun to speak ^ibout sOme things you know about 
.Vhe marine environment and its resources through songs. 
List below some of the things you might want to say. 



Now s'pend some tim'e thinHng of, songs for each thing. The 
song' can be either- vocal or instrumental or both. Listen to 
the radio or Tl-V. for ideas. You may want to rewrite a son'^ 
or commercial 'or write your own song. .If you can't find a 
"song for somet\hing, describe the type of song and what you 
want i t to say'. • 



4 



ISELF CONTRACT 
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■ I 



, hereafter, know as Self, 



.agree^to t+ie following terms: 



I . In the interest of preserving the man* ne- environment, my 
Se-lf will • ■ 



2. In the interest of .conserving marine resources, my Self " 

wiir / ■ ■ . 



' 3 , I w i 1 f a 1 s 0 



S i gned 



lyb'ur nameT' 
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u . • • ' ■ ■ ■ .. . • 

V •• v~ ' XXIII 

V ■ . * . -v * * / ^ Appendix » 

. » The purpose-of thi's appendix is to .assist the teacher' in the selection : 

• of activities which, are appropriate the courses identified by an. X .in each... 
column. The activities identi.f ied, b^an X indicates that the majority of the 
? ^activities calr.be used, in'that paj^itular subject, An a'sterick .(*) identi.fies ., 
.. J a single activity when that'onfejs the only activity in the group appropriate . . r 

for a specific subject, ., However sw(>e many of these activities -can be adapt- . ..V • 
"able to "various courses, the teacher will need, to become familiar with a lKt|\e; . r ' '. 
xtfurse objectives and their students, needs. -. ' THk * •!!;• 

• The Life Science column. includes thevfoj Towing life; Srien^^f,- ; ■ . . 

-Biology, Ecology and Environmental. ScietfeM; ''S.ocial studies ijIcTu^les the • • ' 

. following subj.ects: Ptonomk^, History, Government, Free Ejiterprise and- - ° "y^ 
Sociology. . • . • ' " . . ' - • v , 

. • . • .,* -n '../ . , ■ ■ • . 

" ■ . ' ■ • . ; ■'■ ■ . : . 

■ • . • * * ^ ■ f . —■ . o • .A 

^> , , -1 • o o c: ci' o c-i- o . 

. • • • o 3 r+ 5 w -^o c n 

. . • • . • ^. fp to 

' a ' o * ' • o no 

pARt I • / / ^ ' . • ' • ^ * - V / 

I. UNIT- OVERVIEW . . - ... * ' ' 

Major Goal s dn(;^.Objecti ves. .' * . , . . .•• . . :} 

II. TOpiC one"— INTRODUCTION... . - \ ' » 

. Activity One- -Earth I,s a Water PVanet . '. A ''X X X X . * 

■A Syrttu About the ,Sea ...v. . . 

Th*e .S|^. and Me 

Brairisxorm--Tlow'Water InfluetiGes^lUSi . • . , 

Slides/Cassette Tape— Ear^th i-s a Water Planet. 

\ Collage of Concerns and Feel ij:igs........ ....... ... 

4cti vT ty' Two-^ords v poeins and Jooks. of 'the S^ . X 

• Words froitrthe Sea...,...^...V..' i.*.^ ■.,..'.•,,. „ J,/ 

Sea La-ngCiSge Ash^e. ' - • v . 

Marine* Words'. • ...'i. . ^ • 

Poetry ,of the Sea. .. .• ' * - - 

L-etters" of: the Sea..'^ ' : •■. 

Books pf the Sea.......,.' ' / . . 

Tales of th.e Sea 2,11...'..'...'....'. * ' 

. 4' Tale of the Sea..... v.... •«,• ' • 

Actrivity Three--Signals of * the Sea.,/....... X*,, 

.• ■ . S-ijgiwi,! Flag^.. ..v.... ..........^i....... , •.. * , 

^ "« Signal Fl ags' and Communication......'*-,,. ........ .i*;... / 

• . ... ■ ■ „ . • > 

. o A • • or-- . .4 *\ 
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III. TOPIC: TWO— THt SHAPE OF .IT! 



•Attivfty One-rjrlp Into the Depths of the Gulf. -l^Tl 

Trip into the Depths of the Gulf of. Mexico. ... .Jjfw.'J 
Characteristics of the Floor of the Gulf.... ..-v ^' 

• Activity Two— The Ocean Floor. .. .;: ^ 

, Topography of the Ocean F.loor..„. , . ... 

• Mural of the. Ocean Floor.......................... *. 

Exploring Terra ^. 

IV. -TOPIC THftEE-GEOLOGY.OF'XHE GULF- 

Activity One--Drifting Continents and Prehistoric . 

• Organisffls... 

"ig:* Marine Geology. ; 

Continental Puzzle 

• The Puzzle.' "... 

Plate Tectonics or Sea-Floor Spreading.;......... 

Prehistoric MariQe 'Organises. 

* ■ .. ■ 
Activity Two-- Texas Gulf Coasts-Geological Past........ 

Where was the Texas Coast In the Past? 

' Texas Gulf Coast-Pleistocene ts Recent.^. ... .. .. 

' A Geological Detective Story.. ^i . . . ,,j . . . . . 

/Geology of the, Gulf of Mexico.............. 

• Activity ,Tlifee--Texa^ Gul f Coast-rRecent. . . . . 

• Features of the Gulf Coast ....... 1.,. .. 

Changing Coastlines in Historic Times. . .i .:. 

■ Trouble. in 9aradisetf 

V. TOPIC F.Wr-THE PHYIICAL, .CHARACTERISTICS OF THE PCtAN. / 

Activity One--The Smell and Taste of this Sea 

• Smell.. ; ....I... >....• 

Taste. , 

Activity Two'--The Noisy Deep (Sounds of the Gulf) 

Th? Sounds- of the' Gul f ...,..*..,.-. 

Cassette. Tape/The Noisy Deep..!.. ■. ., ...p, 

.. Monsters of the Deep. .'. 

. Voices of the Noi sy Deep r 

■ Sound in the Sea.v. *.* 

Activity T4irep.— The Light a qd Dark'^F It 

The Light- and Dark of It...i 

Light in the Sea. ....... ; , 

Activity Four— The 'Hot and Cold of "^t.....^ 

', / Tempwatur'e of the Watei^. 
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Sea Ice Formation, 
The Frozen Seas..i 



Activity Five— A Little Salt and Force...;'. ^ 

What is the Salinity?... ..V..,, r^..- 

A Little salt , ■ 

Why is the >Oc^n„ Salty?. ^ v.,.......'....... 

■ ' The Forced-Pressure... ; • •••• 

^S.e* Water and"Pressure. V.. 



Activi,ty Six— Density and the Sea.. 

. Salinity and Density^. 

Temperature and, Density. . .i. . . 
Sea. Water and Density..; 



Activity Seven— It Moves!. s 

Currents '". . . ^ . . . .- 

-Surface Currents of the Gulf of Mexico., 

How Ti des are Formed ... 

in and Out-The Tides. 

Waves,'.. 

Make Waves 

Cat^pistropfhic, Waves 

Say,. It with a Dance y*^-** 

VI. TOPIC FIVE—SEA INTERACTsljITH" THE LAND 



Activity One--Texas Coastal Climatic Zones 

The Gulf of Mexi-co Interacts With th§ Texas Coast. 
El Nino.... V... 



Activity Two^-Tropical Storms and Hurricanes...., 

Hurricane! " .' • 

V SpectacLilar Agent of Change. 

Hazardous S'ea Warnings......... 

iy' Hurricane Tracking.'. ...,.> •••••^ 
'y Hurricane Flooding..,!". \ 

. \ ■ [Jui[;ricaTie Storm Surge .\ 

!,\, -.Ht)w Would You Prepare .fo»» a Hurricane'?..... 
.vHiirricane Safety Checklists 
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,^' Actiyi-ty One-'^Z-piies pf the MaVine Envirohpient , 

'• /-'^iljes _H)f -t^^^^ £nvi rpnment. . 

*■*K«1■|rt!&^'2^7i^s•^^r^(i^A Gh'^racterisfic^-, 

tA:.i^.. •^•bl:.B^i5f.it'-;GVoups .Q.r- MaHne Organisms. 
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Activity Three--Intertidal Ecosystems. 

Marine Ecosystems * 

Rock, Jetties^ and Groins.... 

Sandy Beach 

The Oyster Reef ......... ^ ..Xtf 

Salt Marshes^ 



.Mud Jlats...r. 

The Water, Itself: 



\ Acti,vity Four--Marine Organisms--Let' s 'Get ^A^quainted^ X 
Underwater Life Acti vity (Fingerpaint.ing) .. 

Syntu About a- Marine Organism 

Marine Life Along, the Coast of the United States. 

J Let's Get Acquainted ^ ......... . . 

f . Ram6 the Animal*...* 

Special ly -Designed.-. . • 

Design a Beak .. 

Gyotaku: Preserve it with a Prii;it....' 

Marine Mobiles..^ > .X 

' *Eat Your Dissection (Teacher Section) \ 

t' 

VIIK TOPIC SEVEN--EVERYONE BELONGS ( ENERGY RELATIONSHIPS).. 



.Activity One--Producer, Consumer, , 

Produi^ers, Consumers, Decomposers, 
Marine Organism Card Deck......... 



Act^ivity Two--Who's for Dinner?..^. 
■Who's for Dinner? (Same) . . . . .t. 



Activity Three-Who-Eats-Whom. \ .. .1 , 

'Who Eafs Whom (Card Game) 

Food* Cbain--Chains of Mari^ie Ecosystems, 
*Food Chain Mobijes (Teacher Section) 

Activity Foitr--Can Life Exist Without ■ Liql)t?, 
CahvLife E)^ist Without Light? 



Activity Five--The Big Web.-t 

FoodfWebs of Marine Ecosystems, 
WhatVjuld Happen If...?......, 

The Uninvited Guest , 

Foo4, Web' Tag (Teacher Section) 



Activ^ity Six--It's A Pyramid.., 
It's a •Pyramid^. ... ^. ..... , 

Make a Dolphin (Game)...., 

Food Pyrarltid Questions..., 

w Managing a Small Bay Area, 
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Activity One— The Big Circll (Cycles)...... 

' Water -Cycl e • < 

• Trav.e>s Through King Neptunie's". Domai'n, 

Water Resources 

Water Cycle, Questions 



..-.Activity Two—The Carbon-Oxygen Cycle.;.!..... 

... _ - Carbon-Oxygen Cycl e. w-.^*. ... . . . . . * ._. 

Man and the Carbon Oxygen .Cycl e. . .' 

Questions on Carbon-Oxygen Cycle 

Activi^, Three--the Nitrogen Cycle . 

the Nitrogen Cycle ^ 

A Nitrogen Crisis.....;. 

. . Nitrogen Cycle Questions 



■ Activity Four— The Not So Perfect Cycle ^. 

The Not So Perfect Cycle (Phosphorous CycH^^t./^. 
Phosphorous Cycle Questions.: 7T.. 



X. TOPIC NINE— SUM IT UP! 



Activity One--Man and the Marine Environment... 

• What Do You Say?.\... 

Spaceship Earth 

. I Am Only One....' < 

Mercury in Lavaca Bay 

"Super-Preservative" for Sale?? 

It's Your Decision. . 



Activity Two--Plan for the Future •.. 

■ "Mariculture System for the Future., 
P< S . Ac ti V i ty . . :v. 
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XI. TOPIC TEN --CHANGES r. 




Activity Onef-Change Is a Natural..;. 

Introduction to Change...,., 

It's l^atural" to Change..... r 

Once There Was One, Now There Are Two! 



Activity Two--Changes in Man's Activities and the 

Coastal . .V , 

10,000 B.C ; , 

4,000 B.C; ^t/) 1,000 A.-BV.' 

1520 A.D. tp 1800 A.D i 
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1800 to 1900. 
20th Century, 
Jhe Future. . . 
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XII. TOPIC ELEVEN-WANTS OR NEEDS?.... 

Activity "One— Wishes, Wants and/or Needs..,. 

A Do2*en Wishes............ 

Hierarchy of Human Needs*..." ,. 

Show and Tel 1 * 'K* • • 

Advertizing--Wants and NeSl^ * 

.* Activity Two--Past, Present and Future Needs 

Karankawa— The Past 

Early Texas Seaport 

The Year 2000 

My World.. v 

Activity Three-"Cul ture and Wants or Needs 

Characteristics of Culture 

Comparison of Cultures--Past, Present 

My Imaginary Culture of the FuUire 

III. TOPIC TWELVE— INTRODUCTION TO MARINE RESOURCES.. 

Activity One--What Is a Resource? , 

Renewable and Non-Renewable Resources. ;. 

Activity Two--Marine Resources..'...*.. 

Marine Resources Introduction 

Brainstorm--List the Marine Resources 

Fi Im'strip/Cassette T'ape--Marine ^Re.sources 

Activity Three--How Do They Rate? 

How Do They .Rate? 

What Do You ThinJ<? 

XIV. TOPIC THIRTEEN— LIVINCi MARINE RESOURCES 

Activity One— A Sea Food Connoisseur 

. Are You A Sea. Food Connoisseur. ... .' 

,A Diner's Delif|ht? ......^ 

' Sea Food Fair taster Report/. 

« * 

Activity Two--Food From the Sea... 

It's Good for Y'ou!..; 

Have You Eaten Algae This Week? 

Nutrition of Fish and Shellfish...:* 0,.. 

Fish Hot J)ogs, Fish Bologna and Fish Jerky 

' Anyone? . .\. . . J , . , .«i 

FPC........I...J... 

•Fish As Anirilal feed 

Supermarket Seafood Survey. \ 

Restaurant Seafood Survey. • 

Health Food or Oriental Food Store Survey / 
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Activity Three*--Where Would We be Without Algae?. 

Those All Important Sea Weeds. 

j Read the Labels.. '. 

Activity Four— Fishing 

Fishing in the Past..." 

Fishing Today , 

-- • Texas Fishertes t..... 

Where Have All the Fish Gone? 

Fishing Laws and Regulations Simulation 



Activity Five— The Future 

Housing Shortage..' 

A Blue Revolution? , . 

The Future--Scenarios A and.B. 
- Make Buttons .'. . , 



XV. TOPIC FOURTEEN— TRANSPORTATION, 



Activity One--Tran$portati on— Early Resource. 



Your Answer. 



Tr^ansportation As a Resource 
Transportation in this Past.. 



Activity Two--Sea Chanteys and the Sailing Ships, 
Cassette Tape/Sea Chanteys 



Activity Three--Shipping Today 

. The Superships. . . 

Tugs, Bdrges and thy^ Gulf's Waterway. 
My Opinion 



Activity Four>--Tex'Qs Por/ts--Past and Present, 

Indi^ina. , 

Ga1veston-190b.....^ : 

Houston-1900. "., 

Texas Ports--Today - 

Locate and Answer. 
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Activity. Five— Superports and the Future. 

Prospect Tor a Superport. 

The Future ♦....f , 

Texas' Future Water Highways , 



XVI. TOPIC FIFTEEN— MARINE ENERGY RESOURCES. 



\ Activity One--Oil ! 

My Energy Position....''... 
Here and Now with Energy. 

Oil Production. 

The Search for Oil , 

Drilling for Oit 
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Drilling for Production ........ 

Getting Oif Ashore , 

i Undersea Platform , 

Letter From an Offshore Oil Platform 

Environmental Impact of Offshore Oilling, 

Oil Spill Simulation , 

Pre-Oil Social and Environmental Impact., 
Point/Counterpoint , 



Activity Two— Pollution Free Energy. 

Pollution Free Energy..^......,. 

Harvest of the -'Wind 

Sea- Thermal Power 

* Tidal Power ^ . . . . 

Wave Energy, . r. r. . . , 

Windmills in the Water 

. , Hydrogen to ^urn. 



c. 



Energy From the Earth's Depths 

Energy of the. Future ' • 

Ocean a$ a Coolant , 

Design a Model or Display (teachers Guide) Future 
"Energy Headl ines 



XVII. TOPIC SIXTEEN—RICHES OF DAVY JONE'S LOCKER. 



.Activity One— Marine Mineral Resources....... 

Concentration of Elements in Sea Water 

Riches of Davy Jone's Locker J 

Water--The'^ost Priceless Resource..'. 

A Solar Still 

More Riches of Davy Jone' s Locker. .• 

Number Three Magnesium Metal....' 

Oil-Black Gold..: ■ L 

Natural Gas V,. 

"tJcean Coal Mines?. i....^ /. 

The Economic Indicator 

That's Gold in Them Waters 

A Wornan's Best Friend 

Jewels From the Sea 

^The Dullest Resources-Sand and Gravel.. 

, ''Thfe Mysterious Managanese Cobblestones;... 

Shel 1 s and Sand , 

To Sum It U|) 

Who Is the Owner? ^ *... 

Questions of Ownership? 

' ,* What' I- Think Should Be Done .• 
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XVIII. TOPIC SEVENTEEN— RECREATION........ 

\ 

Activity One— Marine Recreation and You. 
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You Are the Recreation Director 

Recr'eatipnal Activities. *. 

Your Uncareer 



Activity Two— A Needed and Beneficial Resource.. 
Recreation A Heeded and Beneficial Resource. 

Recreation and the Economy 

Problems in Recreational Development.,. , 

Your T.V. Spot.. , , 



Activity Three- -Marine 'Parks?, 

Marine Parks ' , 

Design a Marine Park."", ... , 



IXX. TOPIC EIGHTEEN—WATERFOWL. 



Activity One--For the Birds. 
Waterfowl 



XX. TOPIC NINETEEN— MARINE MEDICINE CHEST, 



Activity One-.*Marine Medicine Chest : 

Manine Medicine Ciiest - A Lifesaving Gold Mine, ... . 
Marine Biomedicine 



XXI. TOPIC TWENTY-THE UNSUING HERDS • 

Activity One— Beauty. . .. .i , 

Life's Extras.*.... .....j.. * 

A Refreshing Refill 

JONATHON LIVINGSTON SEAGULL Experience 
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Activity Two— Knowl edge 

The Sea-A Source of Knowledge.... 

Evidence is Being Destroyed 

My Thoughts... 

Activity Three--Space ' 

Space-A Resource Too!..........., 

Living and Working Under t\}e Sea, 



XXI K TOPIC TWENTY-ONE--RAP UP^. 



Activity One--Simul atiion: Shoreview... 

Coastal Management Program Report....; 

Shoreview City Council Action 

Instructions f9r Simulation Shoreview.... 

Rple Cards 

Information Sheet • 

Questions | a 
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Activity Two--International Sea Exposition,. X X X 561 

International Sea Exposition... * ^ 562 

Activity Three-My Feelings About It All! 'XX .X '^63 

'Say It with Music * 564 

Self Contract ' -565 



